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HOW TO USE THIS SOIL SURVEY 


T HIS SOIL SURVEY contains informa- 
tion that can be applied in managing 
farms, ranches, and woodlands; in selecting 
sites for roads, ponds, buildings, and other 
structures; and‘in judging the suitability of 
tracts of land for farming, industry, recrea- 
tion and wildlife. 


Locating Soils 


All of the soils of Woodson County are 
shown on the detailed map at the back of 
this publication. This map consists of many 
sheets made from aerial photographs. Each 
sheet is numbered to correspond with a num- 
ber on the Index to Map Sheets. 

On each sheet of the detailed map, soil 
areas are outlined and identified by symbols. 
All areas marked with the same symbol are 
the same kind of soil. The-soil symbol is in- 
side the area if there is enough room; other- 
wise it is outside, and a pointer shows where 
the symbol belongs. 


Finding and Using Information 


The “Guide to Mapping Units” can be used 
to find information. This guide lists all the 
soils of the county in alphabetic order by 
map symbol and gives the capability classifi- 
cation of each. It also shows the page where 
each soil is described and the page for the 
woodland suitability group and range site in 
which the soil has been placed. 

Individual colored maps showing the rela- 
tive suitability or degree of limitation of soils 
for many specific purposes can be developed 
by using the soil map and information in the 
text. Translucent material can be laid over 
the soil map and colored to show soils that 
have the same limitation or suitability. For 
example, soils that have a slight limitation 
for a given use can be colored green, those 


Cover: 


with a moderate limitation can be colored 
yellow, and those with a severe limitation 
can be colored red. 

Farmers and those who work with farmers 
can learn about use and management of the 
soils from the soil descriptions and from 
the discussions of the mapping units, the 
range sites, and the woodland suitability 
groups. ; 

Foresters and others can refer to the sec- 
tion “Use of Soils for Woodland,” where the 
soils of the county are grouped according to 
their suitability for trees. 

Game managers, sportsmen, and others 
can find information about soils and wildlife 
in the section “Wildlife.” 


Ranchers and others can find, under 
“Range,” groupings of the soils according to 
their suitability for range, and also the 
names of many of the plants that grow on 
each range site. 

Community planners and others can read 
about soil properties that affect recreation 
areas in the section “Recreation.” They can 
find information on soil limitations for com- 
munity development under “Engineering 
Uses of the Soils.” 

Engineers and bwilders can find, under 
“Engineering Uses of the Soils,” tables that 
contain test data, estimates of soil proper- 
ties, and information about soil features that 
affect engineering practices. 

Scientists and others can read about how 
the soils formed and how they are classified 
in the section “Formation and Classification 
of Soils.” 

Newcomers in Woodson County may be 
especially interested in the section “General 
Soil Map,” where broad patterns of soils are 
described. They may also be interested in 
the information about the county given in the 
section “Additional Facts About the County.” 


Round bales of prairie hay in an area 


of Kenoma soils. 
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SOIL SURVEY OF WOODSON COUNTY, KANSAS 


BY DEANE W. SWANSON AND RICHARD L. GOOGINS, SOIL CONSERVATION SERVICE 


UNITED STATES DEPARTMENT OF AGRICULTURE, SOIL CONSERVATION SERVICE, IN COOPERATION WITH 
THE KANSAS AGRICULTURAL EXPERIMENT STATION 


OODSON COUNTY, in the southeastern part of 

Kansas (fig. 1), covers a total area of 447 square 
miles, or about 318,080 acres. Yates Center, the county 
seat, is located in the center of the county. Population 
of the county is 5,059 (7).! 

Agriculture and related services are the most im- 
portant enterprises in Woodson County. About 45 
percent of the area of the county is in native grass, 40 
percent is in cropland, 5 percent is in pasture, 5 
percent is in woodland, and 5 percent is in miscella- 
neous land, such as urban and water areas. Grain 
sorghum, soybeans, wheat, and alfalfa are the main 
crops. Beef cattle is the main kind of livestock in the 
county. There are a few dairy herds and several hog 
farms. Sheep and poultry are raised on a few farms. 

The physiographic features in Woodson County are 
typified by a succession of east-facing escarpments 
combined with rolling or hilly landscapes and broad, 
nearly level and gently sloping areas. The elevation 
increases with each succession of hills from about 980 
feet above sea level in the southeast to about 1,250 
feet above sea level in the northwest. The nearly 
level and gently sloping areas are used mainly for 
cropland. 

Woodson, Kenoma, and Dennis soils are the domi- 
nant soils in areas where practices to control water 
erosion are needed. The hilly areas are in native 
grasses used mainly as range and hayland. Eram, 
Ringo, and Summit soils are the dominant soils 
in areas where proper range use is important to 
management. 


Figure 1.—Location of Woodson County in Kansas. 


How This Survey Was Made 


Soil scientists made this survey to learn what kinds 
of soil are in Woodson County, where they are lo- 
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cated, and how they can be used. The soil scientists 
went into the county knowing they likely would find 
many soils they had already seen and perhaps some 
they had not. They observed the steepness, length, 
and shape of slopes; the size and nature of streams; 
the kinds of native plants or crops; the kinds of rock; 
and various facts about the soils. They dug many holes 
to expose soil profiles. A profile is the sequence of 
natural layers, or horizons, in a soil; it extends from 
the surface down into the parent material that has not 
been changed much by leaching or by the action of 
plant roots. 


The soil scientists made comparisons among the 
profiles they studied, and they compared these profiles 
with those in counties nearby and in places more 
distant. They classified and named the soils according 
to nationwide, uniform procedures. The soil series and 
the soil phase are the categories of soil classification 
most used in a survey. 

Soils that have profiles alike or almost alike make 
up a soil series. Except for different texture in the 
surface layer, all the soils of one series have major 
horizons that are similar in thickness, arrangement, 
and other important characteristics. Each soil series 
is named for a town or other geographic feature near 
the place where a soil of the series was first observed 
and mapped. Woodson and Dennis, for example, are 
the names of two soil series. All soils in the United 
States having the same series name are essentially 
alike in those characteristics that affect their behav- 
ior in the undisturbed landscape. 

Soils of one series can differ in texture of the 
surface layer and in slope, stoniness, or some other 
characteristic that affects their use by man. On the 
basis of such differences, a soil series is divided into 
phases. The name of a soil phase indicates a feature 
that affects management. For example, Dennis silt 
loam, 1 to 3 percent slopes, is one of several phases 
within the Dennis series. 

After a guide for classifying and naming the soils 
had been worked out, the soil scientists drew the 
boundaries of the individual soils on aerial photo- 
graphs. These photographs show woodlands, build- 
ings, field borders, trees, and other details that help 
in drawing boundaries accurately. The soil map at 
the back of this publication was prepared from aerial 
photographs. 

The areas shown on a soil map are called mapping 
units. On most maps detailed enough to be useful in 
planning the management of farms and fields, a 
mapping unit is nearly equivalent to a soil phase. It is 
not exactly equivalent because it is not practical to 
show on such a map all the small, scattered bits of 
soil of some kind that have been seen within an area 
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that is dominantly of a recognized soil phase. 

Some mapping units are made up of soils of differ- 
ent series, or of different phases within one series. 
Two such kinds of mapping units are shown on the 
soil map of Woodson County: soil complexes and 
undifferentiated groups. 

A soil complex consists of areas of two or more soils, 
so intricately mixed or so small in size that they 
cannot be shown separately on the soil map. Each 
area of a complex contains some of each of the two or 
more dominant soils, and the pattern and relative 
proportions are about the same in all areas. Gener- 
ally, the name of a soil complex consists of the names 
of the dominant soils, joined by a hyphen. Eram- 
Collinsville complex, 4 to 25 percent slopes, is an 
example. 

An undifferentiated group is made up of two or 
more soils that could be delineated individually but are 
shown as one unit because, for the purpose of the soil 
survey, there is little value in separating them. The 
pattern and proportion of soils are not uniform. An 
area shown on the map may be made up of only one of 
the dominant soils, or of two or more. Dennis and Eram 
soils, 3 to 7 percent slopes, eroded, is an undifferen- 
tiated group in Woodson County. 

While a soil survey is in progress, soil scientists 
take soil samples needed for laboratory measure- 
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ments and for engineering tests. Laboratory data 
from the same kinds of soil in other places are also 
assembled. Data on yields of crops under defined 
practices are assembled from farm records and from 
field or plot experiments on the same kinds of soil. 
Yields under defined management are estimated for 
all the soils. 

Soil scientists observe how soils behave when used 
as a growing place for native and cultivated plants, 
and as material, foundation, or covering for struc- 
tures. They relate this behavior to specific properties 
of the soils. For example, they observe that filter 
fields for onsite disposal of sewage fail on a given kind 
of soil, and they relate this to the slow permeability of 
the soil or to its high water table. They see that 
streets, road pavements, and foundations for houses 
are cracked on a particular soil and they relate this 
failure to the high shrink-swell potential of the soil 
material. Thus, they use observation and knowledge 
of soil properties, together with available research 
data, to predict limitations or suitabilities of soils for 
present and potential uses. 

After data have been collected and tested for the 
key, or benchmark, soils in a survey area, the soil 
scientists set up trial groups of soils. They test these 
groups by further study and by consultation with 
farmers, agronomists, engineers, and others. They 


4, 
— 


are , 
a 


Figure 2.—Relationship of soils to the landscape in the Summit-Lula-Ringo association. 


WOODSON COUNTY, KANSAS 3 


then adjust the groups according to the results of 
their studies and consultations. Thus, the groups that 
are finally evolved reflect up-to-date knowledge of the 
soils and their behavior under current methods of use 
and management. 


General Soil Map 


The general soil map at the back of this survey 
shows, in color, the soil associations in Woodson 
County. A soil association is a landscape that has a 
distinctive proportional pattern of soils. It normally 
consists of one or more major soils and at least one 
minor soil, and it is named for the major soils. The 
soils in one association may occur in another, but in a 
different pattern. 

A map showing soil associations is useful to people 
who want a general idea of the soils in a county, who 
want to compare different parts of a county, or who 
want to know the location of large tracts that are 
suitable for a certain kind of land use. Such a map is 
a useful general guide in managing a watershed, a 
wooded tract, or a wildlife area, or in planning engi- 
neering works, recreational facilities, and community 
developments. It is not a suitable map for planning 
the management of a farm or field, or for selecting 
the exact location of a road, building, or similar 
structure because the soils in any one associa- 
tion ordinarily differ in slope, depth, stoniness, drain- 
age and other characteristics that affect their 
management. 

The soil associations in Woodson County are de- 
scribed in the following pages. 


1. Summit-Lula-Ringo Association 


Deep, nearly level to strongly sloping, well drained and 
somewhat poorly drained soils that have a silty clay 
loam or silty clay subsoil; on uplands 


This association consists of soils that formed in 
material weathered from alkaline and calcareous clay 
shale and limestone. Limestone ledges form low, elon- 
gated escarpments throughout the association. Slopes 
are gentle above and below the escarpments. The 
escarpments are strongly sloping and sloping (fig. 2). 

The association makes up about 17 percent of the 
county. It is about 35 percent Summit soils, 25 per- 
cent Lula soils, 20 percent Ringo soils, and 20 percent 
minor soils. 

Summit soils are on foot slopes. They are sloping or 
gently sloping and somewhat poorly drained. In a 
representative profile the surface layer is black silty 
clay loam 12 inches thick. The upper 4 inches of the 
subsoil is black heavy silty clay loam, and the lower 
24 inches is very dark grayish-brown and dark gray- 
ish-brown silty clay. The underlying material is 
mixed dark grayish-brown and olive-brown silty clay. 

Lula soils are above the escarpments. They are 
nearly level and gently sloping and are well drained. 
In a representative profile the surface layer is very 
dark grayish-brown silt loam about 9 inches thick. 
The upper 9 inches of the subsoil is dark-brown silty 
clay loam, and the lower 39 inches is dark reddish- 


brown and reddish-brown silty clay loam. Hard lime- 
stone bedrock is at a depth of 57 inches. 

Ringo soils are strongly sloping on the side slopes of 
limestone and shale escarpments and sloping on 
slightly concave foot slopes. They are well drained. In 
a representative profile the surface layer is black 
heavy silty clay loam about 8 inches thick. The upper 
4 inches of the subsoil is very dark grayish-brown 
silty clay, and the lower 38 inches is dark grayish- 
brown and olive, calcareous silty clay. The underlying 
material, at a depth of 50 inches, is light olive-brown, 
very soft, calcareous shale. 

Minor soils in this association are Clareson, Dwight, 
Kenoma, Sogn, and Woodson soils. The moderately 
deep Clareson soils and the shallow Sogn soils are 
immediately above the escarpments. The very slowly 
permeable Dwight, Kenoma, and Woodson soils are 
mostly nearly level and gently sloping. 

About two-thirds of the acreage of this association | 
is in native grasses. A small acreage is in woodland, 
and the rest is cultivated. All locally adapted crops 
are grown; however, most of the acreage is planted to 
small grain, grain sorghum, corn, soybeans, and al- 
falfa. The main enterprise on farms in this associa- 
tion is beef production, but hog production and cash 
crops are important. The main concerns of range 
management are using range properly and control- 
ling brush, trees, and weeds. The main concerns of 
cropland management are controlling water erosion 
and maintaining good tilth and fertility. 


2. Woodson-Kenoma-Dennis Association 


Deep, nearly level to sloping, moderately well drained 
and somewhat poorly drained soils that have a silty 
clay subsoil; on uplands 


This association consists of soils that formed in old 
alluvium and material weathered from shale and 
limestone. Most areas are nearly level and gently 
sloping. A few sloping areas are long and narrow. 
This association occupies broad areas (fig. 3). 


The association makes up about 45 percent of the 
eounty. It is about 40 percent Woodson soils, 25 
percent Kenoma soils, 25 percent Dennis soils, and 10 
percent minor soils. 

Woodson soils are mostly nearly level but are 
gently sloping in places. They are somewhat poorly 
drained. In a representative profile, the surface layer 
is very dark gray silt loam about 8 inches thick. The 
subsoil is silty clay about 39 inches thick. It is very 
dark gray in the upper part and gray in the lower 
part. The underlying material is gray light silty clay 
mottled with yellowish brown. 

Kenoma soils are gently sloping. They are moder- 
ately well drained. In a representative profile the 
surface layer is very dark brown and very dark 
grayish-brown silt loam about 11 inches thick. The 
silty clay subsoil, about 35 inches thick, is dark brown 
in the upper part and gray in the lower part. The 
underlying material is mixed dark grayish-brown, 
gray, light-gray, and yellowish-brown light silty clay. 

Dennis soils are mostly gently sloping but are 
sloping in a few places. They are moderately well 
drained. In a representative profile the surface layer 
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Figure 3.—Relationship of soils to the landscape in the Woodson-Kenoma-Dennis association. 


is very dark grayish-brown silt loam about 10 inches 
thick. The upper 5 inches of the subsoil is dark-brown 
silty clay loam, and the lower 59 inches is brown and 
yellowish-brown silty clay. The underlying material is 
yellowish-brown heavy silty clay loam. 

Minor soils in this association are Bates, Eram, and 
Verdigris soils. Bates and Eram soils are underlain 
by shale or sandstone at a depth of about 30 inches. 
They are intermingled with gently sloping and slop- 
ing Dennis soils. Verdigris soils are loamy alluvial 
soils that extend along drainageways. 

About three-fourths of the acreage of this associa- 
tion is cultivated. The rest is in native grasses and is 
used as hayland and range. Deciduous trees grow 
along some of the drainageways. All locally adapted 
crops are grown; however, the largest acreage is 
planted to small grain, grain sorghum, and soybeans. 
The main enterprises on farms in this association are 
production of cash crops and livestock. The main 
concerns of mangement are controlling water erosion 
and maintaining good tilth and fertility. 


3. Eram-Dennis-Bates Association 


Moderately deep and deep, gently sloping to moder- 
ately steep, moderately well drained and well drained 


soils that have a clay loam or silty clay subsoil; on 
uplands 


This association consists of soils that formed in 
material weathered from clayey and sandy shale and 
sandstone. The ridgetops and foot slopes in this asso- 
ciation are gently sloping. The sides of the ridges are 
sloping, strongly sloping, and moderately steep, and 
ae sandstone rocks scattered on the surface 
(fig. 4). 

The association makes up about 25 percent of the 
county. It is about 35 percent Eram soils, 30 percent 
Dennis soils, 20 percent Bates soils, and 15 percent 
minor soils. 

Eram soils are mostly sloping and moderately steep 
but are gently sloping in a few areas. They are 
moderately deep and moderately well drained. In a 
representative profile the surface layer is very dark 
grayish-brown silty clay loam about 10 inches thick. 
The subsoil is dark-brown and strong-brown silty clay 
about 21 inches thick. Soft clayey and sandy shale is 
at a depth of about 31 inches. 


Dennis soils are gently sloping or sloping. They are 
deep and moderately well drained and are on ridge- 
tops, side slopes, and foot slopes. In a representative 
profile the surface layer is very dark grayish-brown 
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Figure 4.—Relationship of soils to the landscape in the Eram-Dennis-Bates association. 


silt loam about 10 inches thick. The upper 5 inches of 
the subsoil is dark-brown silty clay loam. The lower 59 
inches is brown and yellowish-brown silty clay. The 
underlying material is yellowish-brown heavy silty 
clay loam. 

Bates soils are gently sloping on ridgetops and 
sloping on side slopes. They are moderately deep and 
well drained. In a representative profile the surface 
layer is very dark brown loam about 10 inches thick. 
The upper 6 inches of the subsoil is dark-brown loam. 
The lower 17 inches is dark yellowish-brown and 
yellowish-brown clay loam. The underlying material, 
at a depth of about 33 inches, is sandy shale and 
sandstone. 

Minor soils in this association are Collinsville, Ke- 
noma, Mason, and Woodson soils. Collinsville soils are 
mainly along the rims of ridgetops. Kenoma and 
Woodson soils are nearly level and gently sloping and 
are on ridgetops. Mason soils are on stream terraces 
and high flood plains along streams. 

This association is mostly in native grasses and is 
used for grazing beef cattle. A few small areas along 
foot slopes and on ridgetops are cultivated. Sorghum, 
small grain, and soybeans are commonly grown crops. 
The main concern of range management is the proper 
use of range to avoid the invasion of brush, trees, and 
weedy species. The main concerns of cropland man- 


agement are controlling water erosion and maintain- 
ing good fertility and tilth. 


4. Stephenville-Niotaze-Darnell Association 


Moderately deep and shallow; gently sloping to steep; 
well drained, somewhat poorly drained, and somewhat 
excessively drained soils that have a fine sandy loam, 
sandy clay loam, or silty clay subsoil; on uplands 


This association consists of soils that formed in 
material weathered from shale and sandstone. The 
ridgetops are gently sloping and sloping and their 
sides are strongly sloping and moderately steep. A 
few steep areas are long and narrow, mostly around 
drainageways that have cut into the hills (fig. 5). 

The association makes up about 4 percent of the 
county. It is about 45 percent Stephenville soils, 35 
percent Niotaze soils, 15 percent Darnell soils, and 5 
percent minor soils. 

Stephenville soils are mostly gently sloping and 
sloping and are on ridgetops and side slopes. They are 
well drained. In a representative profile the surface 
layer is very dark grayish-brown fine sandy loam 
about 5 inches thick. The subsurface layer is dark- 
brown fine sandy loam about 9 inches thick. The 
subsoil is dark-brown and reddish-brown sandy clay 
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Figure 5.—Relationship of soils to the landscape in the Stephenville-Niotaze-Darnell association. 


loam about 17 inches thick. The underlying material, 
at a depth of about 31 inches, is sandstone. 

Niotaze soils are mostly strongly sloping and mod- 
erately steep on side slopes, but in a few areas on 
ridgetops, they are sloping. They are somewhat 
poorly drained. In a representative profile the surface 
layer is very dark brown loam about 5 inches thick. 
The subsurface layer is brown loam about 4 inches 
thick. The subsoil is dark-brown light silty clay about 
15 inches thick. The underlying material, at a depth 
of 24 inches, is gray and yellowish-brown soft clayey 
shale. 

Darnell soils are mostly steep and are on side 
slopes. They are well drained to somewhat exces- 
sively drained. In a representative profile the surface 
layer is very dark grayish-brown fine sandy loam 
about 4 inches thick. The subsoil is brown fine sandy 
loam 12 inches thick. Hard sandstone is at a depth of 
about 16 inches. 

Minor soils in this association are Bates, Cleora, 
Dennis, and Eram soils. None of these soils has the 
lighter colored subsurface layer typical of the Stephen- 
ville and Niotaze soils. Cleora and Dennis soils are deep 
to bedrock. Bates soils are gently sloping and sloping 
and are on ridgetops. Eram seils are mostly sloping 
and strongly sloping and are on side slopes. Dennis 
soils are mostly gently sloping and sloping and are on 


foot slopes. Cleora soils are on flood plains along drain- 
ageways. 

Nearly all of the acreage of this association is in 
woodland. Small areas of native grasses are inter- 
spersed throughout the area, In a few small areas 
along drainageways, all locally adapted crops are 
grown. The main enterprise on farms in this associa- 
tion is beef production. The main concern of manage- 
ment is maintaining vegetative cover for controlling 
water erosion. Runoff is medium or rapid. 


5. Osage-Verdigris Association 


Deep, nearly level, poorly drained and moderately well 
drained soils that have a silty clay loam or silty clay 
subsoil and underlying material; on flood plains 


This association consists of soils that formed in 
clayey and loamy alluvium. It extends along the 
larger streams of the county. Areas of this associa- 
tion are nearly level except for abandoned stream 
channels and low, narrow benches adjacent to the 
active streams (fig. 6). 

The association makes up about 4 percent of the 
county. It is about 60 percent Osage soils, 30 percent 
Verdigris soils, and 10 percent minor soils. 

Osage soils are nearly level and poorly drained. In 
most places, they are a few hundred feet from the 
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Figure 6.—Relationship of soils to the landscape in the Osage-Verdigris association. 


stream, extending toward the uplands. In a repre- 
sentative profile the surface layer is very dark gray 
silty clay or silty clay loam about 18 inches thick. The 
subsoil is very dark gray and dark-gray silty clay 
about 52 inches thick. The underlying material, at a 
depth of about 70 inches, is gray silty clay. 

Verdigris soils are mostly nearly level but have 
short slopes along abandoned stream channels and on 
low, narrow benches. They are moderately well 
drained. They extend across an area a few hundred 
feet wide along both sides of the stream. In a repre- 
sentative profile the surface layer is very dark gray- 
ish-brown silt loam and silty clay loam about 25 
inches thick. The next layer is dark grayish-brown 
silty clay loam about 25 inches thick. The underlying 
material, at a depth of 50 inches, is very dark grayish- 
brown silty clay loam. 

Minor soils in this association are Hepler, Leanna, 
and Mason soils. Also, soils that are similar to Verdi- 
gris soils, except that the surface layer is thinner, are 
intermingled with Verdigris soils. Hepler and Leanna 
soils are in a few small areas scattered throughout 
the association. They have light-colored subsurface 
layers. Mason soils are mainly on the small tributary 
streams on high flood plains. 

Nearly all of the acreage of this association is 
cultivated. A few small areas are in woodland and 


native grasses. All locally adapted crops are grown on 
Verdigris soils. Corn, grain sorghum, and soybeans 
are the main crops grown on Osage soils. The main 
enterprise on farms in this association is growing 
cash crops and producing a limited amount of lumber 
and prairie hay. The main concerns of management 
are controlling occasional flooding and maintaining 
good tilth and fertility. Poor surface drainage is a 
concern on Osage soils. 


6. Hepler-Leanna Association 


Deep, nearly level, poorly drained and somewhat 
poorly drained soils that have a silty clay loam and 
silty clay subsoil; on flood plains and low stream 
terraces: 


This association consists of soils that formed in 
clayey and loamy alluvium. It extends mostly along 
Owl Creek, but scattered areas are along other 
streams of the county. Areas of this association are 
nearly level except for a few small swells and swales 
caused by flood deposition and scouring (fig. 7). 

The association makes up about 5 percent of the 
county. It is about 50 percent Hepler soils, 35 percent 
Leanna soils, and 15 percent minor soils. 
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Figure 7.—Relationship of soils to the landscape in the Hepler-Leanna association. 


Hepler soils are nearly level and somewhat poorly 
drained. They are on broad flats of the flood plains 
and low stream terraces. In a representative profile 
the surface layer is very dark gray silt loam about 7 
inches thick. The subsurface layer is dark grayish- 
brown silt loam about 23 inches thick. The upper 7 
inches of the subsoil is dark-gray silt loam. The 
subsoil below this is dark-gray and very dark gray 
silty clay loam to a depth of 80 inches. 

Leanna soils are nearly level and are poorly 
drained and somewhat poorly drained. They are on 
low stream terraces and flood plains. They are usu- 
ally a few hundred feet from the stream and extend 
toward the uplands; however, in a few places they 
extend to the streambanks. In a representative pro- 
file the surface layer is very dark gray silt loam about 
9 inches thick. The subsurface layer is dark-gray silt 
loam about 7 inches thick. The silty clay subsoil, 
about 36 inches thick, is very dark gray in the upper 
part and dark grayish brown in the lower part. The 
ene material is dark grayish-brown silty clay 
oam. 

Minor soils in this association are Cleora, Osage, 
and Verdigris soils. These soils do not have a light- 
colored subsurface layer. Also, soils that are similar 
to Verdigris soils, except that the surface layer is 
thinner, are adjacent to the streams in some places. 
Cleora soils are more sandy and are intermingled 
with Hepler soils. They extend along streambanks, 


mostly in the upper reaches of Owl Creek. Verdigris 
soils extend intermittently along streams throughout 
the association. A few small areas of Osage soils are 
mostly in the lower reaches of Owl Creek. 

_About three-fourths of the acreage of this associa- 
tion is cultivated. A small acreage is in woodland, and 
the rest is in native grasses and used as hayland and 
range. All locally adapted crops are grown; however, 
the largest acreage is planted to grain sorghum, 
soybeans, small grain, and corn. The main enterprise 
on farms in this association is growing cash crops, 
livestock, and prairie hay. A limited amount of lum- 
ber is produced. The main concerns of management 
are controlling occasional flooding and maintaining 
good tilth and fertility. Poor surface drainage is occa- 
sionally a concern on Leanna soils. 


Descriptions of the Soils 


This section describes the soil series and mapping 
units in Woodson County. Each soil series is described 
in considerable detail, and then, briefly, each map- 
ping unit in that series is described. Unless it is 
specifically mentioned otherwise, it is to be assumed 
that what is stated about the soil series holds true for 
the mapping units in that series. Thus, to get full 
information about any one mapping unit, it is neces- 
sary to read both the description of the mapping unit 
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and the description of the soil series to which it 
belongs. 


An important part of the description of each soil 
series is the soil profile, that is, the sequence of layers 
from the surface downward to rock or other underly- 
ing material. Each series contains two descriptions of 
this profile. The first is brief and in terms familiar to 
the layman. The second, detailed and in technical 
terms, is for scientists, engineers, and others who 
need to make thorough and precise studies of soils. 
Color terms are for moist soil unless otherwise stated. 


Following the name of each mapping unit is a 
symbol in parentheses. This symbol identifies the 


ape unit on the detailed soil map. Listed at the 
end of the description of each mapping unit are the 
capability unit, range site, and woodland suitability 
group in which the mapping unit has been placed. The 
page for the description of each range site and wood- 
land suitability group can be found by referring to the 
“Guide to Mapping Units” at the back of this survey. 

The acreage and proportionate extent of each map- 
ping unit are shown in table 1. Many of the terms 
used in describing soils can be found in the Glossary 
at the end of this survey, and more detailed informa- 
tion about the terminology and methods of soil map- 
ied can be obtained from the Soil Survey Manual 
14). 


TABLE 1.—Approximate acreage and proportionate extent of the soils 


Percent 
Bates loam, 1 to 4 percent slopes 4 
Bates loam, 4 to 7 percent slopes 1 


Clareson-Sogn complex, 1 to 8 percent 


Ne 


SIOPCS: 2202 220)3 ess Ste ee 8 
Cleora fine sandy loam _...________________- 3 
Darnell-Niotaze complex, 25 to 45 percent 

SIOPOS 26 coc ee ye I ee Se 5 
Dennis silt loam, 1 to 8 percent slopes _____- 12.9 
Dennis silt loam, 3 to 6 percent slopes ______ 1.2 
Dennis silty clay loam, 1 to 3 percent 

slopes, eroded ____--.____-_--------___-__-4 2.2 
Dennis and Eram soils, 3 to 7 percent 

slopes, eroded _____.___..__.--__.__.-__-_- 4 
Dwight silt loam, 0 to 2 percent slopes ______ 1.0 
Eram silty clay loam, 1 to 4 percent slopes _- 1.3 
Eram silty clay loam, 4 to 7 percent slopes __ 1.0 
Eram-Collinsville complex, 4 to 25 percent 

SIODCS. 2oec ote c ose aca oo ae no 10.7 
Hepler silt loam _______-.___.-~_-----_-________] 2.7 
Kenoma silt loam, 1 to 2 percent slopes ____| 11.8 
Kenoma-Olpe complex, 2 to 7 percent slopes __| 4 
Kenoma and Woodson soils, 1 to 3 percent 

slopes, eroded ____-_-_---2-_e 5 
Leanna silt loam ___-_-- eee 1.8 


Bates Series 


The Bates series consists of moderately deep, well 
drained soils on uplands. These soils are gently slop- 
ing on ridgetops and sloping on side slopes. They 
formed in material weathered from soft, fine-grained 
sandstone and in beds of sand or clayey shale. 

In a representative profile the surface layer is very 
dark brown loam about 10 inches thick. The upper 6 
inches of the subsoil is dark-brown, friable loam, and 
the lower 17 inches is dark yellowish-brown and 
yellowish-brown clay loam. The underlying material 
is sandy shale and sandstone at a depth of about 33 
inches (fig. 8). 

Permeability is moderate; available water capacity 
is low. The content of organic matter and natural 
fertility are medium. 

About three-fourths of the acreage is in native 
grasses and used as range and hayland. A small 
acreage is wooded, and the rest is cultivated. 

Representative profile of Bates loam, 1 to 4 percent 
slopes, in an area of native grasses, 600 feet north 
and 110 feet west of the southeast corner of sec. 16, T. 
26 S.; R. 16 E.: 


Extent 


Acres Perevt 
Lula silt loam, 0 to 2 percent slopes ___._-_- 13,000 4.1 
Lula-Dwight complex, 0 to 2 percent slopes _. 2,240 7 
Mason silt loam ___-----________-_--- ~~. 4,840 1.5 
Niotaze-Stephenville complex, 4 to 25 per- 
cent slopes _-_-.- ~~~. 22 ee 7,620 2.4 
Olpe soils, 4 to 15 percent slopes -.--____--- 380 Jd 
Osage silty clay ______..._- 22 eee ee 4,140 13 
Osage silty clay loam __________-_----______ 2,820 AS) 
Ringo silty clay loam, 4 to 7 percent slopes _| 7,590 2.4 
Ringo-Sogn complex, 4 to 15 percent slopes - 9,800 3.0 
Stephenville fine sandy loam, 1 to 4 percent | 
SIOQVCS: 25 cesta a ea ena eueeoessees 1,250 A 
Summit silty clay loam, 1 to 4 percent | 
SlOPeCSsocecac ss eee toe ea a 13,370 41 
Summit silty clay loam, 4 to 7 percent 
SlOPES 2.22 ooe eset ete este ecole eeceeees 1,940 6 
Verdigris silt loam = __2__--__ 3,730 1.2 
Verdigris soils, channele 18,750 5.9 
Woodson silt loam, 0 to 2 percent slopes ___ 54,070 17.0 
Gravel pits and quarries __.._.-___------- 200 1 
Borrow pits _..-..--------___------------ 80 () 
| 
See Sse oe ee eons 318,080 100.0 


1 Less than 0.05 percent. 


A1—0 to 10 inches, very dark brown (10YR 2/2) loam, dark 
grayish brown (10YR 4/2) dry; moderate, fine, granu- 
lar structure; slightly hard, friable; many roots, 
slightly acid; gradual, smooth boundary. 

Bi—10 to 16 inches, dark-brown (10YR 3/3) heavy loam, 
brown (10YR 5/3) dry; moderate, medium, granular 
structure; slightly hard, friable; common roots; 
many fine sandstone chips; medium acid; gradual, 
smooth boundary. 

B2t—16 to 27 inches, dark yellowish-brown (10YR 4/4) light 
clay loam, yellowish brown (10YR 5/4) dry; few, fine, 
faint mottles of yellowish brown (10YR 5/8); moder- 
ate, fine and medium, subangular blocky structure; 
hard, firm; few roots; few black concretions; 5 per- 
cent sandstone fragments; medium acid; gradual 
boundary. 

B38—27 to 33 inches, yellowish-brown (10YR 5/6), very gravelly 
clay loam, yellow (10YR 7/6) dry; few, fine, faint 
mottles of yellowish brown (10YR 5/8); weak, me- 
dium, subangular blocky structure; hard, firm; few 
roots; few black concretions; 60 percent sandstone 
fragments, 10 percent larger than 3 inches; medium 
acid; clear, wavy boundary. 

C33 inches, sandy and clayey shale and interbedded sand- 
stone. 


The solum ranges from 20 to 40 inches in thickness. It is 
slightly acid to strongly acid. The A horizon is very dark 
brown or very dark grayish-brown silt loam or loam 7 to 14 
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ae 


profile of Bates loam. 


Figure 8.—Representative 
the marker on the 


Sandstone bedrock is indicated by 
tape. 


inches thick. The B2t horizon is dark yellowish-brown or 
brown heavy loam or light clay loam. The C horizon is sandy 
shale, clayey shale, or sandstone. 

Bates soils are near Collinsville, Dennis, and Eram soils. 
They have a less clayey B horizon than the one in Eram and 
Dennis soils, and the solum is thinner than in Dennis soils. 
The solum is thicker than in Collinsville soils. 


Bates loam, 1 to 4 percent slopes (BO).—This 
gently sloping soil is mainly on ridgetops. It has the 
profile described as representative of the series. In- 


cluded in mapping were a few small areas of Dennis 
and Eram soils. Also included were a few small areas 
of soils similar to Bates soils, but having a thicker 
combined surface layer and subsoil. 

Runoff is medium, and the hazard of water erosion 
is moderate. 

This soil is suited to ail locally grown crops, to trees, 
and to native grasses. Areas in native grasses are 
used as range and hayland. Grain sorghum, soybeans, 
and small grain are the crops most commonly grown. 
Dry periods have an adverse effect on crops, espe- 
cially corn. 

The main concerns of cropland management are 
controlling water erosion and maintaining good soil 
tilth and fertility. Such practices as terracing, con- 
tour farming, returning crop residue to the soil, using 
a suitable cropping system, and fertilizing improve 
tilth and keep soil loss to a minimum. Using range 
properly and controlling undesirable plants that com- 
pete with native grasses are good management prac- 
tices. Capability unit [le-2; Loamy Upland range site; 
not placed in a woodland suitability group. 


Bates loam, 4 to 7 percent slopes (BC).—This 
sloping soil is on narrow, elongated side slopes. It has 
a profile similar to the one described as representa- 
tive of the series, but it contains a few more sand- 
stone fragments in the subsoil. Included in mapping 
were small areas of Collinsville, Dennis, and Eram 
soils. Also included were small areas of soils similar to 
Bates soils, but having a thicker combined surface 
layer and subsoil. 

Runoff is rapid, and the hazard of water erosion is 
moderate to severe. 

This soil is suited to all locally grown crops. Small 
grains and grain sorghum are the crops most com- 
monly grown. Dry periods have an adverse effect on 
crops, especially corn. This soil is well suited to trees 
and to native grasses. Areas in native grasses are 
used as range and hayland. 

The main concerns of cropland management are 
controlling water erosion and maintaining good soil 
tilth and fertility. Such practices as terracing, con- 
tour farming, returning crop residue to the soil, using 
a suitable cropping system, and fertilizing improve 
tilth and keep soil loss to a minimum. Using range 
properly and controlling brush and trees are good 
range management practices. Capability unit II[le-2; 
Loamy Upland range site; not placed in woodland 
suitability group. 


Clareson Series 


The Clareson series consists of moderately deep, 
gently sloping and sloping, well-drained soils that 
form the caps of limestone escarpments or that are on 
smooth side slopes. These soils formed in material 
weathered from limestone. 

In a representative profile the surface layer is very 
dark brown silty clay loam about 9 inches thick. The 
subsoil, about 16 inches thick, is dark reddish-brown, 
firm, flaggy silty clay loam in the upper part and red, 
very firm, flaggy, light silty clay in the lower part. 
ae limestone bedrock is at a depth of about 25 
inches. 
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Permeability is moderately slow; available water 
capacity is low. The content of organic matter and 
natural fertility are medium. 

Nearly all of this acreage is in native grasses and is 
used mostly as range. A small acreage is used as 
hayland. 

Representative profile of Clareson silty clay loam, 
in an area of Clareson-Sogn complex, 1 to 8 percent 
slopes, in an area of native grasses, 330 feet north 
and 250 feet west of the southeast corner of the SW 1/4 
sec. 15, T. 25 S., R. 17 E.: 


A—O to 9 inches, very dark brown (7.5YR 2/2) silty clay loam, 
brown (7.5YR 4/2) dry; moderate, medium, granular 
structure; slightly hard, friable; common roots; few 
small limestone fragments; slightly acid; gradual, 
smooth boundary. 

B1—49 to 16 inches, dark reddish-brown (5YR 3/3) flaggy silty 
clay loam, reddish brown (5YR 4/8) dry; strong, fine 
and medium, granular structure; hard, firm; few 
roots; few black concretions; 30 percent flaggy lime- 
stone; slightly acid; gradual, smooth boundary. 

B2t—16 to 25 inches, red (2.5YR 4/6) flaggy light silty clay; 
moderate, medium, subangular blocky structure; 
very hard, very firm; few roots; few black concre- 
tions; 60 percent flaggy limestone; slightly acid; 
abrupt, wavy boundary. 

R—25 inches, hard limestone bedrock. 


The solum ranges from 20 to 40 inches in thickness and 
coincides with depth of limestone bedrock. The A horizon is 
very dark brown or dark-brown silt loam or silty clay loam 6 
to 12 inches thick. The B1 horizon is similar to the A horizon 
except that the color is more red and the texture is silty clay 


loam. The content of flaggy limestone ranges from 0 to 50 
percent. The Bt horizon is red to dark reddish-brown heavy 
silty clay loam or silty clay. The content of flaggy limestone 
ranges from 35 to 65 percent. A B83 horizon is present in some 
places. It is similar to the Bt horizon, except that it is mottled 
with colors of higher value. 

Clareson soils are near Lula and Sogn soils. They contain 
flaggy limestone in the solum and Lula soils do not. Clareson 
oT are not so deep as Lula soils and are deeper than Sogn 
soils. 


Clareson-Sogn complex, | to 8 percent slopes 
(Ca)—This complex consists of gently sloping and 
sloping soils above limestone escarpments and on 
smooth side slopes (fig. 9). About 50 percent of the 
mapping unit is Clareson silty clay loam, 35 percent is 
Sogn silty clay loam, and 15 percent is Lula silt loam 
and soils similar to Clareson silty clay loam except 
that they do not contain limestone fragments. 

The Clareson and Sogn soils are intermingled in 
irregular patterns. The Sogn soil has the profile 
described as representative for the series. Exposed 
rock makes up about 10 to 25 percent of the surface. 

Runoff is medium, and the hazard of water erosion 
is slight unless the soils are bare. 

These soils are suited to native grasses and used 
mainly as range. A small acreage is used as hayland. 

The main conerns of management are proper range 
use and controlling brush and trees. Capability unit 
Vle-2: Clareson soils in Shallow Flats range site, 


Figure 9,—Area of Clareson-Sogn complex. Limestone rocks are on the surface. 
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Sogn soils in Shallow Limy range site; not placed in a 
woodland suitability group. 


Cleora Series 


The Cleora series consists of deep, nearly level, 
well-drained soils on flood plains that are occasionally 
flooded. These soils formed in moderately coarse tex- 
tured alluvium derived mostly from sandstone. ; 

In a representative profile the surface layer is 
dark-brown fine sandy loam about 18 inches thick. 
The next layer is brown and dark-brown, very friable 
fine sandy loam 15 inches thick. The underlying 
material, to a depth of more than 90 inches, is dark 
grayish- brown and brown fine sandy loam. 

Permeability is moderately rapid; available water 
capacity is high. The content of organic matter and 
natural fertility are medium. 

About two-thirds of this acreage is cultivated. The 
rest is wooded, except for a small acreage in native 
grasses. ; ; ; 

Representative profile of Cleora fine sandy loam, in 
a cultivated field, 900 feet west and 160 feet north of 
the southeast corner of sec. 34., T. 26S., R. 14 E.: 

A11—0 to 11 inches, dark-brown (10YR 3/8) fine sandy loam, 
brown (0YR 5/3) dry; weak, fine, granular struc. 
ture; very friable, slightly hard; ‘few roots; many 
open pores; medium acid; clear boundary. 

A12—11 to 18 inches, dark-brown (OYR 3/3) fine Deady loam, 
brown (10YR 5/3) dry; weak, fine, granular struc- 
ture; very friable, slightly hard; few roots; few or- 
ganic stains; medium acid; clear boundary. 

AC—18 to 33 inches, stratified brown and dark-brown (10YR 
4/3 and 3/3) fine sandy loam, pale brown and brown 
(1LOYR 6/3 and 5/3) dry; massive; very friable, slightly 
he few organic stains; medium acid; clear bound- 


C1—33 in A inches, dark grayish-brown (10YR 4/2) fine sandy 
loam, grayish brown (10YR 5/2) dry; massive; very 
friable, soft; medium acid; clear boundary. 

C2—55 to 90 inches, brown (d0YR 4/3) fine sandy loam; brown 
ye 5/3) dry; massive; very friable, soft; medium 
acid. 


The solum ranges from 25 to 50 inches in thickness. The 
solum and the underlying material are medium acid or 
slightly acid fine sandy loam or loam. The A horizon is dark 
brown or very dark grayish brown and is 10 to 24 inches 
thick. The AC horizon is stratified and is brown and dark 
brown. The C horizon is brown or dark grayish brown. 

Cleora soils are near Mason and Verdigris soils. They are 
more sandy than those soils. 


Cleora fine sandy loam (0 to 1 percent slopes) 
(Cd).—This soil is on narrow flood plains mostly along 
Big Sandy Creek. Small areas are scattered along 
other creeks in the county. Included in mapping were 
small areas of Mason and Verdigris soils. 

Runoff is slow. This soil is occasionally flooded for 
short periods. Water velocity is rapid enough to cause 
scouring. 

This soil is suited to all locally adapted crops, to 
trees, and to native grasses. Sorghum, small grain, 
and alfalfa are the crops most commonly grown, and 
areas in native grasses are used mainly as range. 
Deciduous trees are used for lumber. Nuts are har- 
vested from walnut trees. 

The main concerns of cropland management are 
maintaining good soil tilth and fertility. Using range 
properly and controlling brush and trees are good 
management practices. Improving timber stands is 
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important in woodland management. Capability unit 
IIw-1; Loamy Lowland range site, woodland suitabil- 
ity group 202. 


Collinsville Series 


The Collinsville series consists of very shallow and 
shallow, gently sloping to moderately steep, well- 
drained and somewhat excessively drained upland 
soils on ridgetops above sandstone escarpments and 
on side slopes. These soils formed in material weath- 
ered from sandstone. 

In arepresentative profile the surface layer is very 
dark grayish-brown loam about 8 inches thick. The 
subsoil, about 4 inches thick, is dark-brown, friable 
loam. Sandstone is at a depth of about 12 inches. 

Permeability is moderately rapid; available water 
capacity is very low. The content of organic matter 
and natural fertility are low. 

Nearly all of the acreage is in native grasses. A 
very small acreage is wooded. 

In Woodson County, Collinsville soils are mapped 
only in complex with Eram soils. 

Representative profile of Collinsville loam, in an 
area of Eram-Collinsville complex, 4 to 25 percent 
slopes, in an area of native grasses, 1,220 feet south 
and 200 feet east of the northwest corner of sec. 11, T. 
25 8., R.14 E.: 

A—0 to 8 inches, very dark grayish-brown (10YR 3/2) loam, 
dark grayish brown (10YR 4/2) dry; moderate, very 
fine, granular structure; slightly hard, friable; many 
roots; few fine sandstone fragments; slightly acid; 
gradual, smooth boundary. 

B—8 to 12 inches, dark-brown (10YR 3/3) heavy loam, brown 
(10YR 5/8) dry, moderate, medium, granular struc- 
ture; slightly hard, friable; common roots; 25 percent 
fine sandstone fragments; medium acid; abrupt 


boundary. 
R—12 inches, sandstone. 


The solum ranges from 4 to 20 inches in thickness. It is 
slightly acid to strongly acid. The A horizon is very dark 
grayish-brown or very dark brown loam or fine sandy loam 4 
to 14 inches thick. The B horizon is dark-brown or dark 
yellowish-brown loam or fine sandy loam 0 to 6 inches thick. 

Collinsville soils are near Bates and Eram soils. They are 
less deep and less clayey than those soils. 


Darnell Series 


The Darnell series consists of shallow, steep, well- 
drained and somewhat excessively drained upland 
soils on side slopes. These soils formed in material 
weathered from sandstone. 

In a representative profile the surface layer is very 
dark grayish-brown fine sandy loam about 4 inches 
thick. The subsoil is brown, very friable fine sandy 
loam about 12 inches thick. Sandstone is at a depth of 
about 16 inches (fig. 10). 

Permeability is moderately rapid; available water 
capacity is very low. The content of organic matter 
and natural fertility are low. 

Nearly all of this acreage is wooded. Small areas of 
native grasses are interspersed with the trees. 

Representative profile of Darnell fine sandy loam, 
in an area of Darnell-Niotaze complex, 25 to 45 per- 
cent slopes, in a wooded area, 400 feet west of the 
center of sec. 14, T. 26 S., R. 14 E.: 
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Figure 10.—Profile of Darnell fine sandy loam on the left grades to a profile of Niotaze fine sandy loam on 
the right. 


A—0 to 4 inches, very dark grayish-brown (10YR 3/2) fine 
sandy loam, grayish brown (10YR 5/2) dry; moderate, 
very fine, granular structure; soft, very friable; few 
roots; slightly acid; gradual, smooth boundary. 

B—4 to 16 inches, brown (10YR 5/8) fine sandy loam, very pale 
brown (10YR 7/3) dry; moderate, fine, granular 
structure; soft, very friable; few roots; 10 percent 
sandstone fragments; strongly acid; abrupt, broken 
boundary. 

R—16 inches, strong-brown (7.5YR 5/6) hard sandstone. 


The solum ranges from 10 to 20 inches in thickness and 
coincides with depth to sandstone bedrock. It is strongly acid 
to neutral. The A horizon, 4 to 10 inches thick, is very dark 
grayish brown or dark brown. Where the A horizon is very 
dark grayish brown and more than 6 inches thick, the content 
of organic matter is less than one percent. The B horizon is 
brown or dark yellowish-brown fine sandy loam or loam 4 to 
12 inches thick. 

Darnell soils are near Niotaze and Stephenville soils. They 
are not so deep as those soils. In addition, they have a less 
clayey B horizon than Niotaze soils. 


Darnell-Niotaze complex, 25 to 45 percent slopes 
(Da).—This complex consists of steep soils on the 
rough and broken side slopes associated with sand- 
stone escarpments (fig. 11). About 50 percent of the 
mapping unit is Darnell fine sandy loam, 40 percent is 
Niotaze loam, and about 10 percent is Stephenville 
fine sandy loam and soils that are similar to Darnell 
fine sandy loam, except that the surface layer is 
thicker. Exposed rock covers 10 to 25 percent of the 
surface. 

Runoff is rapid, and the hazard of water erosion is 
severe where the soils are bare. 

This soil complex is suited to trees and to native 
grasses. It is used mainly for livestock grazing, recre- 
ation, and wildlife habitat. 

Controlling water erosion by maintaining good soil 
cover and controlling grazing are good management 
practices. Capability unit VIIs-1; Darnell soils in 
Shallow Savannah range site, Niotaze soils in Savan- 
nah range site; Darnell soils in woodland suitability 


group 5d2, Niotaze soils in woodland suitability group 
5r2. 


Dennis Series 


The Dennis series consists of deep, gently sloping 
and sloping, moderately well drained soils on uplands. 
These soils formed in shaly clay material. 

In a representative profile the surface layer is very 
dark grayish-brown silt loam 10 inches thick. The 
upper 5 inches of the subsoil is dark-brown, firm silty 
clay loam, and the lower 59 inches is dark-brown and 
yellowish-brown, very firm silty clay. The underlying 
material to a depth of 90 inches is yellowish-brown 
heavy silty clay loam (fig. 12). 

Permeability is slow; available water capacity is 
high. The content of organic matter and natural 
fertility are medium. 

About two-thirds of the acreage is cultivated. A 
small acreage is wooded, and the rest is in native 
grasses, 

Representative profile of Dennis silt loam, 1 to 3 
percent slopes, in an area of native grasses, 600 feet 
ue es 1,220 feet west of the center of sec. 5, T. 26 

. R.16 E.: 


A—0 to 10 inches, very dark grayish-brown (10YR 3/2) silt 
loam, grayish brown (10YR 5/2) dry; moderate, very 
fine, granular structure; slightly hard, friable; few 
roots; medium acid; gradual, smooth boundary. 

B1—10 to 15 inches, dark-brown (10YR 3/3) silty clay loam, 
brown (10YR 4/3) dry; few fine mottles of strong 
brown (7.5YR 5/6); few very dark brown (10YR 2/2) 
stains; moderate, very fine, subangular blocky struc- 
ture; hard, firm; few roots; medium acid; gradual, 
smooth boundary. 

B21t—15 to 28 inches, dark-brown (10YR 4/3) silty clay, brown 
(10YR 5/3) dry; many fine to coarse mottles of red- 
dish brown (5YR 4/4) and few very faint mottles of 
dark grayish brown (10YR 4/2); moderate, fine and 
medium, angular and subangular blocky structure; 
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Figure 11.—Area of Darnell-Niotaze complex. 


very hard, very firm; few roots; few brown concre- 
tions; medium acid; gradual, smooth boundary. 

B22t—28 to 62 inches, yellowish-brown (10YR 5/6) silty clay, 
brownish yellow (10YR 6/6) dry; few medium mottles 
of gray (1OYR 5/1) and strong brown (7.5YR 5/6); few 
very dark brown (10YR 2/2) stains; weak, medium, 
blocky structure; very hard, very firm; few roots; 
few fine shale chips; slightly acid; gradual boundary. 

B8—62 to 74 inches, yellowish-brown (10YR 5/6) light silty 
clay, brownish yellow (10YR 6/6) dry; few medium 
mottles of grayish brown (10YR 5/2); few very dark 
brown (10YR 2/2) stains; weak, coarse, blocky struc- 
ture to massive; very hard, firm; few brown shot 
concretions; mildly alkaline; diffuse boundary. 

C—74 to 90 inches, yellowish-brown (10YR 5/8) heavy silty 
clay loam, brownish yellow (10YR 6/8) dry; few me- 
dium mottles of light brownish gray (10YR 6/2); very 
few very dark brown (10YR 2/2) stains; massive; 
pare: firm; few brown shot concretions; mildly alka- 
ine. 


The solum is more than 60 inches thick. It is medium acid, 
strongly acid, or very strongly acid in the upper part and 
medium acid to mildly alkaline in the lower part. The A 
horizon is very dark grayish-brown or dark-brown silt loam or 
loam 10 to 15 inches thick. The B1 horizon is dark-brown or 
brown silty clay loam or clay loam 5 to 10 inches thick. The 
B2t horizon is brown or yellowish-brown silty clay or heavy 
silty clay loam. The C horizon is yellowish-brown or brownish- 
yellow silty clay loam or silty clay. In many places shaly clay 
is at a depth of 60 inches or more. 


In mapping units Df and Dg, the surface layer is thinner 
and slightly browner than defined in the range for the series, 
but this difference does not alter the usefulness or behavior 
of the soils. 

Dennis soils are near Bates, Eram, Kenoma, and Woodson 
soils. The solum is thicker than in Bates and Eram soils. 
Dennis soils do not have the abrupt textural change between 
the A and B horizons that is characteristic of Kenoma and 
Woodson soils. 


Dennis silt loam, 1 to 3 percent slopes (Dd).—This 
gently sloping soil is on moderately broad areas of the 
uplands. It has the profile described as representa- 
tive of the series. Included in mapping were small 
areas of Eram and Kenoma soils. Also included were 
slickspots, mainly on foot slopes. 

Runoff is medium, and the hazard of water erosion 
is moderate. 

This soil is suited to all locally grown crops. Grain 
sorghum, soybeans, and small grain are the crops 
most commonly grown. The soil is well suited to trees 
and to native grasses. Areas in native grasses are 
used as range and hayland. 

The main concerns of cropland management are 
controlling water erosion and maintaining good soil 
tilth and fertility. Such practices as terracing, con- 
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Figure 12.—Representative profile of Dennis silt loam. 


tour farming, returning crop residue to the soil, using 
a suitable cropping system, and fertilizing improve 
tilth and keep soil loss to a minimum. Using range 
properly and controlling brush and trees are good 
management practices. Capability unit [le-1; Loamy 
Upland range site; not placed in a woodland suitabil- 
ity group. 


Dennis silt loam, 3 to 6 percent slopes (De).—This 
sloping soil is in narrow, elongated areas on foot 
slopes of shale and sandstone escarpments of the 
uplands. Included in mapping were small areas of 
Bates and Eram soils. Also included were soils that 
are similar to, but sandier than, Dennis soils. 

Runoff is medium, and the hazard of water erosion 
is moderate to severe. 

This soil is suited to all locally grown crops. Small 


grain, grain sorghum, and soybeans are the crops 
most commonly grown. The soil is well suited to 
native grasses. Areas in native grasses are used as 
range and hayland. 

The main concerns of cropland management are 
controlling water erosion and maintaining good soil 
tilth and fertility. Such practices as terracing, con- 
tour farming, returning crop residue to the soil, using 
a suitable cropping system, and fertilizing improve 
tilth and keep soil loss to a minimum. Using range 
properly and controlling brush are good management 
practices. Capability unit IIIe-1; Loamy Upland 
range site; not placed in a woodland suitability group. 


Dennis silty clay loam, 1 to 3 percent slopes, 
eroded (Df)—This gently sloping soil is in irregularly 
shaped areas of the uplands. The original surface 
layer has been thinned by water erosion and mixed 
with material from the upper part of the subsoil. The 
present surface layer is thinner and slightly more 
clayey than the one in the profile described as repre- 
sentative of the Dennis series. There are a few shal- 
low gullies in some places. Included in mapping were 
small areas of Eram soils and uneroded Dennis soils. 
Also included were slickspots in places. 

Runoff is medium, and the hazard of water erosion 
is moderate to severe. 

This soil is suited to all locally grown crops and to 
native grasses. Small grain, grain sorghum, and soy- 
beans are the crops most commonly grown. 

The main concerns of cropland management are 
controlling water erosion and maintaining good soil 
tilth and fertility. Such practices as terracing, con- 
tour farming, returning crop residue to the soil, using 
a suitable cropping system, and fertilizing improve 
tilth and keep soil loss to a minimum. Using range 
properly and controlling brush are good management 
practices. Capability unit I]Je-4; Clay Upland range 
site; not placed in a woodland suitability group. 


Dennis and Eram soils, 3 to 7 percent slopes, 
eroded (Dg).—This undifferentiated group consists of 
sloping soils on foot slopes of shale and sandstone 
escarpments and on convex side slopes. About 50 
percent of the mapping unit is eroded Dennis soils, 30 
percent is eroded Eram soils, and 20 percent is eroded 
Bates soils. In most places, each of these soils is 
adjacent to its uneroded counterpart. In some places, 
these soils are intermingled in an unpredictable pat- 
tern, but all are not in each mapped area. 

The Dennis and Eram soils have profiles similar to 
those described as representative of their respective 
series, but their original surface layers have been 
thinned by water erosion and mixed with clayey 
subsoil material. The present surface layers are thin- 
ner and slightly more clayey. There are shallow gul- 
lies and in some places a few deep gullies that expose 
the underlying shale. 

Runoff is rapid, and the hazard of water erosion is 
severe. 

If intensive conservation practices are used, these 
soils are suited to cultivation. Close-growing crops 
such as small grain are the crops most commonly 
grown. The soils are also suited to native grasses 
used mainly as range. 

The main concerns of cropland management are 
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controlling water erosion and maintaining good soil 
tilth and fertility. Such practices as terracing, con- 
tour farming, returning crop residue to the soil, using 
a suitable cropping system, and fertilizing improve 
tilth and keep soil loss to a minimum. Using range 
properly and controlling brush are good management 
practices. Capability unit TVe-1; Clay Upland range 
site; not placed in a woodland suitability group. 


Dwight Series 


The Dwight series consists of deep, nearly level and 
gently sloping, moderately well drained upland soils 
in areas below foot slopes and on ridgetops. These 
soils formed in sediment from clay shale and loess or 
old alluvium. 

In a representative profile the surface layer is very 
dark brown heavy silt loam about 4 inches thick. The 
upper 28 inches of the subsoil is very dark grayish- 
brown and dark-brown, extremely firm clay, and the 
lower 12 inches is extremely firm, brown silty clay. 
The underlying material, at a depth of 44 inches, is 
mixed yellowish-brown and dark grayish-brown silty 
clay. Clay shale is at a depth of about 52 inches. 

Permeability is very slow; available water capacity 
is low. The content of organic material and natural 
fertility are low. 

Most of the acreage is in native grasses. A few 
small areas are cultivated. 

Representative profile of Dwight silt loam, 0 to 2 
percent slopes, in an area of native grasses, 990 feet 
south and 20 feet east of the northwest corner of sec. 
16, T. 25 S.,R.14 E.: 


A—0 to 4 inches, very dark brown (10 YR 2/2) heavy silt loam, 

dark grayish brown (10YR 4/2) dry; moderate, fine, 

granular structure; hard, firm; many roots; slightly 
acid; abrupt, smooth boundary. 

to 14 inches, very dark grayish-brown (10YR 3/2) 

clay, dark grayish brown (10YR 4/2) dry; moderate, 

medium, columnar structure; extremely hard, ex- 
tremely firm; common roots; slightly acid; gradual, 
smooth boundary. 

B22t—14 to 32 inches, dark-brown (10YR 3/3) clay, brown 
(10YR 4/3) dry; weak, coarse, blocky structure; ex- 
tremely hard, extremely firm; few roots; moderately 
alkaline; gradual boundary. 

B3—82 to 44 inches, brown (10YR 4/3) silty clay, brown (10YR 
4/3) dry; weak, medium, blocky structure to massive; 
extremely hard, extremely firm; few roots; few nests 
of gypsum crystals; few shale chips; moderately 
alkaline; gradual boundary. 

C1—44 to 52 inches, mixed yellowish-brown (10YR 5/6) and 
dark grayish-brown (10YR 4/2) silty clay; few faint 
mottles of dark gray (LOYR 4/1); massive; very hard, 
very firm; few to common nests of gypsum crystals; 
moderately alkaline; gradual boundary. 

C2—52 to 60 inches, variegated, mostly light olive-brown 
(2.5Y 5/3), gray (10YR 5/1), and yellowish-brown 
(OYR 5/4), mostly calcareous clay shale; few carbon- 
ates; moderately alkaline. 


The solum ranges from 30 to 55 inches in thickness, and 
depth to shale is more than 40 inches. The A horizon is very 
dark brown or very dark gray silt loam or light silty clay loam 
2 to 7 inches thick. It is medium acid to neutral. The B2t 
horizon is very dark grayish-brown or dark-brown silty clay 
or clay 11 to 40 inches thick. It is slightly acid to moderately 
alkaline. The B3 and C1 horizons are brown, dark grayish- 
brown, or yellowish-brown silty clay or heavy silty clay loam. 
They are neutral to moderately alkaline. 

Dwight soils are near Kenoma and Woodson soils. They 
have a thinner A horizon than those soils. 


Dwight silt loam, 0 to 2 percent slopes (Ow).—This 


B2it—4 


soil is on broad, nearly level areas in the western half 
of the county. It is on ridgetops and on areas below 
foot slopes. It has the profile described as representa- 
tive of the series. Included in mapping were small 
areas of Kenoma and Woodson soils. 

Runoff is medium, and the hazard of water erosion 
is moderate. 

This soil is suited mainly to native grasses. Most 
areas in native grasses are used as range, but a few 
are used as hayland. A few small areas are culti- 
vated. Small grain and grain sorghum are the crops 
mostly commonly grown. 

The main concerns of cropland management are 
controlling water erosion, especially because the sur- 
face layer is thin, and maintaining good soil tilth and 
fertility. Such practices as returning crop residue to 
the soil, using a suitable cropping system, fertiliza- 
tion, terracing, and contour farming improve tilth 
and keep soil loss to a minimum. Using range prop- 
erly and controlling undesirable plants that compete 
with native grasses are good management practices. 
Capability unit IVs-1; Claypan range site; not placed 
in a woodland suitability group. 


Eram Series 


The Eram series consists of moderately deep, 
gently sloping to moderately steep, moderately well 
drained soils on uplands. These soils are gently slop- 
ing on ridgetops and sloping or moderately steep on 
convex side slopes. They formed in material weath- 
ered from shale. 

In a representative profile the surface layer is very 
dark grayish-brown lhght silty clay loam about 10 
inches thick. The subsoil is very firm silty clay about 
21 inches thick. It is dark brown in the upper part 
and strong brown in the lower part. The underlying 
material is gray and light olive-brown shale at a 
depth of about 31 inches. 

Permeability is slow; available water capacity is 
low. The content of organic matter and natural fertil- 
ity are medium. 

About three-fourths of the acreage is in native 
grasses, The rest is cultivated. 

Representative profile of Eram silty clay loam, 4 to 
7 percent slopes, in an area of native grasses, 760 feet 
east and 1,980 feet south of the northwest corner of 
sec. 25, T. 23 S., R. 15 E.: 

A—0 to 10 inches, very dark grayish-brown (10YR 3/2) light 
silty clay loam, dark grayish brown (10YR 4/2) dry; 
moderate, fine and medium, granular structure; 
hard, friable; common roots; medium acid; clear, 
smooth boundary. 

B2t—10 to 23 inches, dark-brown (10YR 3/3) silty clay, brown 
(LOYR 5/3) dry; common medium mottles of yellowish 
red (5YR 4/6), which become more diffuse when dry; 
moderate, medium, blocky structure; extremely 
hard, very firm; few roots; few fine sandstone frag- 
ments, mostly in upper horizon; medium acid; grad- 
ual, smooth boundary. 

B3—28 to 31 inches, strong-brown (7.5YR 5/6) silty clay, 
reddish yellow (7.5 YR 6/6) dry; common distinct mot- 
tles of gray (10YR 5/1); very weak, blocky structure 
to massive; extremely hard, very firm; few roots; few 
very soft shale particles; medium acid; abrupt 
boundary. 

C—31 to 45 inches, alternating gray (N 5/0) and light olive- 
brown (2.5Y 5/6), soft shale; slightly acid. 


The solum ranges from 20 to 40 inches in thickness and 
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coincides with depth to shale. It is slightly acid or medium 
acid in the upper part and strongly acid to neutral in the 
lower part. The A horizon is very dark grayish-brown or dark- 
brown silty clay loam or silt loam 6 to 12 inches thick. The B2t 
horizon is dark reddish-brown and reddish-brown to dark- 
brown and dark yellowish-brown silty clay or heavy silty clay 
loam. The B38 horizon is similar to the B2t horizon, except 
that it has slightly lighter colors. 

Eram soils are near Bates, Collinsville, and Dennis soils. 
They are more clayey than Bates and Collinsville soils. They 
a deeper than Collinsville soils and less deep than Dennis 
soils. 


Eram silty clay loam, 1 to 4 percent slopes (Eb).— 
This gently sloping soil is mostly on ridgetops but is 
on side slopes in a few places. Included in mapping 
were a few areas of Bates and Dennis soils. Also 
included were a few small areas of soils that have a 
dark-colored surface layer that is not so thick as the 
surface layer of this Eram soil. 

Runoff is medium, and the hazard of water erosion 
is moderate. 

This soil is suited to most locally grown crops and to 
native grasses. Areas in native grasses are used as 
hayland or range. Small grain, sorghum, and soy- 
beans are the crops most commonly grown. Prolonged 
dry weather has an adverse effect on crops. 

The main concerns of cropland management are 
controlling water erosion and maintaining good soil 
tilth and fertility. Such practices as terracing, con- 
tour farming, returning crop residue to the soil, using 
a suitable cropping system, and fertilizing improve 
tilth and keep soil loss to a minimum. Using range 
properly and controlling undesirable plants that com- 
pete with native grasses are good management prac- 
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tices. Capability unit IIIe-5; Clay Upland range site; 
not placed in a woodland suitability group. 


Eram silty clay loam, 4 to 7 percent slopes (EC).— 
This sloping soil is on convex side slopes that extend 
in narrow, elongated patterns. It has the profile 
described as representative of the series. Included in 
mapping were small areas of Bates and Dennis soils. 
Also included were a few small areas of soils that 
have a dark-colored surface layer that is not so thick 
as the surface layer of this Eram soil. 

Runoff is rapid, and the hazard of water erosion is 
moderate to severe. 

This soil is suited mainly to native grasses and used 
mostly as range. It is suited to such close-growing 
crops as small grain if intensive conservation prac- 
tices are used. 

The main concerns of cropland management are 
controlling water erosion and maintaining good soil 
tilth and fertility. Shale is exposed following pro- 
longed erosion. Such practices as terracing, contour 
farming, returning crop residue to the soil, using a 
suitable cropping system, and fertilizing improve tilth 
and keep soil loss at a minimum. Using range prop- 
erly and controlling undesirable plants that compete 
with native grasses are good management practices. 
Capability unit [Ve-1; Clay Upland range site; not 
placed in a woodland suitability group. 


Eram-Collinsville complex, 4 to 25 percent slopes 
(Ex).—This complex consists of sloping soils on hilltops 
and strongly sloping and moderately steep soils on 
side slopes. The hills are generally smooth but are 
rough and broken in some places (fig. 13). About 60 


Figure 13.—Area of Eram-Collinsville complex. 
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percent of the mapping unit is Eram silty clay loam, 
15 percent is Collinsville loam, and about 25 percent is 
Bates loam and Dennis silt loam and soils that are 
similar to Eram silty clay loam but that have a 
thinner surface layer. Collinsville soils are mainly on 
the hilltops, and Eram soils are on the hilltops and 
side slopes. 

The Eram and Collinsville soils in this complex 
have profiles similar to those described as representa- 
tive of their respective series, except that in some 
places in Eram soils, sandstone fragments make up 
as much as 15 percent of the surface layer and 
exposed rock covers as much as 10 percent of the soil 
surface. 

Runoff is medium or rapid, and the hazard of water 
erosion is severe in areas of steeper, bare soils. 

These soils are suited to native grasses. They are 
used mainly as range, but a few small areas are used 
as hayland. 

The main concerns of management are using range 
properly and controlling undesirable plants that com- 
pete with native grasses. Capability unit VIe—-2; Eram 
soils in Clay Upland range site, Collinsville soils in 
Shallow Sandstone range site; not placed in a wood- 
land suitability group. 


Hepler Series 


The Hepler series consists of deep, nearly level, 
somewhat poorly drained soils on flood plains and low 
stream terraces. These soils formed in loamy alluvial 
sediment. 

In a representative profile the surface layer is very 
dark gray silt loam about 7 inches thick. The subsur- 
face layer is dark grayish-brown silt loam about 23 
inches thick. The upper 7 inches of the subsoil is dark- 
gray, firm silt loam, and the lower 43 inches is dark- 
gray and very dark gray, very firm silty clay loam. 

Permeability is moderately slow; available water 
capacity is very high. The content of organic matter 
and natural fertility are medium. 

About three-fourths of this acreage is cultivated. 
Most of the rest is in native grasses, and a small 
acreage is wooded. 

Representative profile of Hepler silt loam, in an 
area of native grasses, 420 feet west and 150 feet 
a of ig southeast corner of the SW 1/4 sec. 16, T. 25 

.» R. 16 E.: 


A1l—O to 7 inches, very dark gray (10YR 3/1) silt loam, dark 
gray (1LOYR 4/1) dry; moderate, fine, granular struc- 
ture; slightly hard, friable; many roots; slightly acid; 
clear, smooth boundary. 

A21—7 to 18 inches, dark grayish-brown (10YR 4/2) silt loam, 
light brownish gray (10YR 6/2) dry; few very fine 
mottles of dark brown (7.5YR 4/4); weak, medium, 
granular structure; slightly hard, friable; common 
roots; common fine pores; few soft, black masses; 
medium acid; gradual, wavy boundary. 

A22—18 to 30 inches, dark grayish-brown (10YR 4/2) silt loam; 
light brownish gray (10YR 6/2) dry; common medium 
mottles of dark brown (7.5YR 4/4) and few fine 
mottles of very dark grayish brown (10YR 3/2); weak, 
medium, granular structure; slightly hard, friable; 
common roots; common fine pores; few soft, black 
masses; medium acid; gradual, wavy boundary. 

B1i—30 to 37 inches, dark-gray (10YR 4/1) silt loam, gray 
(1OYR 6/1) dry; common medium mottles of dark 
brown (10YR 3/3); moderate, very fine, blocky struc- 
ture; hard, firm; few roots; common fine pores; few 


saturated crayfish burrows; slightly acid; gradual, 
smooth boundary. 
to 60 inches, dark-gray (10YR 4/1) silty clay loam, 
gray (10YR 5/1) dry; few medium mottles of dark 
brown (10YR 3/3); 1-inch layer of gray (10YR 5/1) silt 
loam in lower part; moderate, medium, blocky struc- 
ture; very hard, very firm; few roots; few fine pores; 
few saturated crayfish burrows; slightly acid; grad- 
ual boundary. 

B38—60 to 80 inches, very dark gray (LO YR 3/1) silty clay loam, 
gray (10YR 5/1) dry; few medium mottles of dark 
brown (10YR 3/3); few fine, vertical streaks of gray 
(10YR 5/1) silt loam; weak, medium, blocky struc- 
ture; extremely hard, very firm; very few roots; few 
Hee pores; few saturated crayfish burrows; slightly 
acid. 

The solum ranges from 40 to about 80 inches in thickness. 
The Al horizon is slightly acid or medium acid. Below this 
layer, the solum is slightly acid to very strongly acid. The Al 
horizon, 6 to 10 inches thick, is very dark gray or very dark 
grayish brown. The A2 horizon, 10 to 30 inches thick, is dark 
grayish brown or brown. The B2t horizon is very dark gray to 
dark grayish brown and has high-chroma mottles. 

These soils are less acid in the B2 horizon than defined in 
the range for the series, but this difference does not alter 
their usefulness or behavior. 

Hepler soils are near Leanna, Mason, Osage, and Verdigris 
soils. They contain less clay in the B horizon than Leanna 
and Osage soils. Their dark-colored surface layer is not so 
thick as the one in Mason and Verdigris soils. 


Hepler silt loam (0 to 1 percent slopes) (Ha).—This 
soil extends mainly along Owl Creek and its tributar- 
ies in broad, flat areas of the flood plains and on low 
stream terraces, Included in mapping were small 
area of Leanna and Osage soils in similar landscape 
positions. Also included were areas of Verdigris soils, 
mainly adjacent to the stream. In some places, the 
Verdigris soils are on low flood plains that flood more 
frequently. 

Runoff is slow. This soil is occasionally flooded. The 
water table is at or near the surface during some 
period in most years. 

This soil is suited to all locally grown crops. Grain 
sorghum, soybeans, small grain, and corn are the 
crops most commonly grown (fig. 14). This soil is well 
suited to native grasses and trees. Areas in native 
grasses are used as range and hayland, and deciduous 
trees are used for lumber. Nuts are harvested from 
walnut trees. 

The main concerns of cropland management are 
maintaining good soil tilth and fertility. In some 
places, artificial drainage is needed. Using range 
properly and controlling brush and trees are good 
management practices. Improving timber stands is 
important in woodland management. Capability unit 
IIw-3; Loamy Lowland range site; woodland suitabil- 
ity group 3w2. 


B2t—37 


Kenoma Series 


The Kenoma series consists of deep, gently sloping 
and sloping, moderately well drained soils on broad 
upland areas. These soils formed in sediment pre- 
sumed to be old alluvium. 

In a representative profile the surface layer is very 
dark brown and very dark grayish-brown silty loam 
about 11 inches thick. The subsoil is very firm silty 
clay about 35 inches thick. It is dark brown in the 
upper part and light gray in the lower part. The 
underlying material is mixed dark grayish-brown, 
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Figure 14.—Corn growing on Hepler silt loam. Double-cropped soybeans following wheat are planted on the left. 


gray, light brownish-gray, light-gray, and yellowish- 
brown light silty clay. 

Permeability is very slow; available water capacity 
is moderate. The content of organic matter and natural 
fertility are medium. 


About two-thirds of the acreage is cultivated. Most 
of the rest is in native grasses, and a very small 
acreage is wooded. 

Representative profile of Kenoma silt loam, 1 to 2 
percent slopes, in an area of native grasses, 320 feet 
east and 330 feet north of the southwest corner of the 
SE1/4 sec. 15, T. 26 S., R. 17 E.: 


A1—0 to 6 inches, very dark brown (10 YR 2/2) silt loam, dark 
grayish brown (10YR 4/2) dry; moderate very fine, 
granular structure; slightly hard, friable; many 
roots; slightly acid; gradual, smooth boundary. 

A12—6 to 11 inches, very dark grayish brown (10YR 3/2) 
heavy silt loam, grayish brown (10YR 5/2) dry; mod- 
erate, fine, granular structure; slightly hard, friable; 
many roots; few very fine chert pebbles; medium 
acid; clear, smooth boundary. 

B21t—11 to 20 inches, dark-brown (7.5YR 3/2) silty clay, dark 
brown (7.5YR 4/2) dry; eommon very fine mottles of 
dark reddish brown (5YR 3/3); very dark brown 
(10YR 2/2) silt coatings on peds in upper 2 inches; 
moderate, medium and coarse, blocky structure; ex- 
tremely hard, very firm; common roots; thin, contin- 
uous clay films; few chert pebbles; medium acid; 

gradual, smooth boundary. 

B22t—20 a6 28 inches, dark-brown (10YR 4/3) silty clay, brown 
(10YR 5/3) dry; few to common fine mottles of dark 
yellowish brown (10YR 4/4); few streaks of very dark 
grayish brown (10YR 3/2); moderate, medium and 
coarse, blocky structure; extremely hard, very firm; 
few roots; thin, continuous clay films; few chert 
pebbles; neutral; gradual, smooth boundary. 

B3—28 to 46 inches, gray (10YR 5/1) lightisilty clay, light gray 


(1OYR 7/1) dry; few coarse mottles of yellowish 
brown (10YR 5/4); few streaks of grayish brown 
(10YR 5/2); weak, medium, blocky structure to mas- 
sive; very hard, very firm; very few roots; few black 
stains; few pebbles; mildly alkaline; gradual, smooth 
boundary. 

Ci—46 to 62 inches, variegated dark grayish-brown (10YR 
4/2), gray (1lOYR 5/1), light-gray (lOYR 6/1), and yel- 
lowish-brown (1OYR 5/4) light silty clay, grayish 
brown (10YR 5/2), light gray (JOYR 7/1), and light 
vellowish brown (l0YR 6/4) dry: very fine mottles of 
red (2.5YR 4/6); very weak, medium, blocky structure 
to massive; very hard, very firm; few chert pebbles; 
mildly alkaline; gradual boundary. 

C2—62 to 80 inches, light brownish-gray (2.5Y 6/2) light silty 
clay, light gray (2.5Y 7/2) dry; few coarse mottles of 
yellowish brown (10YR 5/6); massive; very hard, very 
firm; few pebbles; mildly alkaline. 


The solum ranges from 30 to 60 inches in thickness. It is 
strongly acid to slightly acid in the upper part, medium acid 
to mildly alkaline in the middle part, and slightly acid to 
moderately alkaline in the lower part. The A horizon is very 
dark brown or very dark grayish-brown silt loam or light silty 
clay loam 6 to 12 inches thick. The B2t horizon is dark-brown 
or very dark grayish-brown silty clay or clay. The C horizon is 
mixed dark-brown, gray, light-gray, yellowish-brown, and 
light brownish-gray light silty clay or heavy silty clay loam. 

Kenoma soils are near Dennis, Dwight, Lula, Olpe, and 
Woodson soils. They do not have the thick solum of Dennis 
soils or the thin A horizon of Dwight soils. They have no gray 
colors in the upper part of the solum, unlike Woodson soils, 
and they do not have the reddish-brown colors of Lula soils. 
Unlike Olpe soils, they have no high concentration of gravel. 


Kenoma silt loam, 1 to 2 percent slopes (Ka). —This 
gently sloping soil is on broad upland areas. It has 
the profile described as representative of the series. 
Included in mapping were small areas of Dennis and 
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Woodson soils. Also included were a few small areas 
of soils that have a light-colored subsurface layer. 

Runoff is slow, and the hazard of water erosion is 
moderate. 

This soil is suited to all locally grown crops. Grain 
sorghum, soybeans, and small grain are the crops 
most commonly grown. This soil is well suited to 
native grasses and used as range and hayland. 

The main concerns of cropland management are 
controlling water erosion and maintaining good soil 
tilth and fertility. Such practices as terracing, con- 
tour farming, returning crop residue to the soil, using 
a suitable cropping system, and fertilizing improve 
tilth and keep soil loss to a minimum. Using range 
properly and controlling undesirable plants that com- 
pete with native grasses are good range management 
practices. Capability unit IIfe-8; Clay Upland range 
site; not placed in a woodland suitability group. 


Kenoma-Olpe complex, 2 to 7 percent slopes 
(Ko).—This complex consists of gently sloping and 
sloping soils on low hills. Areas are long and narrow 
or irregularly shaped. About 50 percent of the map- 
ping unit is Kenoma silt loam, 30 percent is Olpe silt 
loam, and 20 percent is Dennis silt loam and Eram 
silty clay loam. Olpe soils are mainly on side slopes 
but are also scattered erratically throughout the com- 
plex. 

The Kenoma and Olpe soils have profiles similar to 
those described as representative of their respective 
series, except that the Kenoma soils contain more 
gravel. 

Runoff is medium or rapid, and the hazard of water 
erosion is moderate to severe if the soils are bare. 

This soil complex is suited mainly to native grasses 
and used as hayland and range. It is suited to close- 
growing crops such as small grain if intensive conser- 
vation practices are used. 

The main concerns of cropland management are 
controlling water erosion and maintaining good soil 
tilth and fertility. Such practices as terracing, con- 
tour farming, returning crop residue to the soil, using 
a suitable cropping system, and fertilizing improve 
tilth and keep soil loss to a minimum. Using range 
properly and controlling brush are good management 
practices. Capability unit [Ve-1; Kenoma soils in Clay 
Upland range site, Olpe soils in Loamy Upland range 
site; not placed in a woodland suitability group. 


Kenoma and Woodson soils, 1 to 3 percent slopes, 
eroded (Kw).—This undifferentiated group consists of 
gently sloping soils in small, irregularly shaped areas. 
About 60 percent of the mapping unit is eroded 
Kenoma soils, 30 percent is eroded Woodson soils, and 
10 percent is eroded Dennis and Dwight soils. In most 
places, each of these soils is adjacent to its uneroded 
counterpart. All are not present in each mapped area. 

The Kenoma and Woodson soils have profiles simi- 
lar to those described as representative of their re- 
spective series, but the original surface layers have 
been thinned by water erosion and mixed with subsoil 
material. The present surface layer is silty clay loam. 
The subsoil is exposed in many places. A few shallow 
gullies are in some places. 

Runoff is slow, and the hazard of water erosion is 
moderate. 
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These soils are suited to most locally grown crops 
when intensive conservation treatment is used. Crops 
such as small grain and grain sorghum are the 
crops most commonly grown. These soils are also suited 
to native grasses. Areas in native grasses are used 
mainly as range. 

The main concerns of cropland management are 
controlling water erosion and maintaining good soil 
tilth and fertility. Such practices as terracing, con- 
tour farming, returning crop residue to the soil, using 
a suitable cropping system, and fertilizing improve 
tilth and keep soil loss at a minimum. Using range 
properly and controlling brush are good management 
practices. Capability unit [Ve-2; Clay Upland range 
site; not placed in a woodland suitability group. 


Leanna Series 


The Leanna series consists of deep, nearly level, 
poorly drained and somewhat poorly drained soils on 
flood plains and low stream terraces. These soils 
formed in clayey alluvial sediment. 

In a representative profile the surface layer is very 
dark gray heavy silt loam about 9 inches thick. The 
subsurface layer, about 7 inches thick, is dark-gray 
heavy silt loam. The subsoil is very firm silty clay 
about 36 inches thick. It is very dark gray in the 
upper part and dark grayish brown in the lower part. 
The underlying material to a depth of 80 inches is 
dark grayish-brown silty clay loam (fig. 15). 

Permeability is very slow; available water capacity 
is moderate. The content of organic matter and natu- 
ral fertility are medium. 

About three-fourths of the acreage is cultivated. 
Most of the rest is in native grasses, and a small 
acreage is wooded. 

Representative profile of Leanna silt loam, in an 
area of native grasses, 135 feet east and 1,300 feet 
ha of the northwest corner of sec. 14, T. 25 8., R. 16 


Al—O0 to 9 inches, very dark gray (1OYR 3/1) heavy silt loam, 
gray (10YR 5/1) dry; moderate, fine granular struc- 
ture; slightly hard, friable; common roots; medium 
acid; clear, smooth boundary. 

A2-—9 to 16 inches, dark-gray (10YR 4/1) heavy silt loam, gray 
(1OYR 6/1) dry; few faint mottles of dark grayish 
brown (10YR 4/2); weak, fine, granular structure; 
hard, friable; common roots; strongly acid; clear, 
smooth boundary. 

B2t—16 to 32 inches, very dark gray (10YR 3/1) silty clay, 
dark gray (10YR 4/1) dry; few fine, faint mottles of 
dark brown (10YR 4/3); moderate, medium, blocky 
structure; very hard, very firm; few roots; medium 
acid; gradual boundary. 

B3—82 to 52 inches, dark grayish-brown (10YR 4/2) light silty 
clay, grayish brown (10YR 5/2) dry; common fine, 
distinct mottles of yellowish brown (10YR 5/4); weak, 
medium, blocky structure to massive; very hard, 
very firm; few roots; medium acid; diffuse boundary. 

C—852 to 80 inches, dark grayish-brown (2.5Y 4/2) silty clay 
loam, grayish brown (2.5Y 5/2) dry; common medium, 
distinct mottles of yellowish brown (10YR 5/4) and 
gray (10YR 6/1); massive; very hard, very firm; few 
roots; slightly acid. 


The solum ranges from about 30 to 70 inches in thickness. 
The A horizon and the upper part of the B horizon are 
strongly acid to slightly acid, and the lower part of the B 
horizon and the C horizon are medium acid to neutral. The 
Al horizon is very dark gray or very dark grayish-brown silt 
loam or silty clay loam 6 to 14 inches thick. The A2 horizon is 
dark-gray or dark grayish-brown silt loam or silty clay loam 4 
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Figure 15.—Representative profile of Leanna silt leam. 
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light-colored layer is indicated’ by 


to 12 inches thick. The B horizon is very dark gray to grayish- 
brown silty clay, silty clay loam, or clay. 

Leanna soils are near Hepler and Osage soils. They contain 
more clay in the B horizon than Hepler soils. They have an 
A2 horizon, unlike Osage soils. 


Leanna silt loam (0 to 1 percent slopes) (La).—This 
soil is on moderately broad flood plains and low 
stream terraces. Areas are generally a few hundred 
feet from stream channels, extending toward the 
uplands, but in some places, this soil extends to the 
stream channels. Included in mapping were small 


areas of Hepler and Osage soils. Also included were a 
few slickspots. 

Runoff is slow. This soil is occasionally flooded. It 
has a temporary perched water table during some 
part of most years. 

This soil is suited to all locally grown crops. Soy- 
beans, small grain, and grain sorghum are the crops 
most commonly grown. Legumes drown out during 
prolonged periods of wetness. This soil is well suited 
to native grasses and used as hayland and range and 
to deciduous trees used for lumber. Nuts are har- 
vested from walnut trees. 

The main concerns of cropland management are 
maintaining good tilth and fertility. In some places, 
artificial drainage is needed. Using range properly 
and controlling brush and trees are good manage- 
ment practices. Improving timber stands is important 
in woodland management. Capability unit IIw-2; 
Se Lowland range site; woodland suitability group 

w2, 


Lula Series 


The Lula series consists of deep, nearly level and 
gently sloping, well-drained soils on uplands. These 
soils are on ridgetops above limestone ledges. They 
formed in material weathered from limestone. 

In a representative profile the surface layer is very 
dark grayish-brown heavy silt loam about 9 inches 
thick. The upper 9 inches of the subsoil is dark-brown, 
friable silty clay loam. The next 24 inches is dark 
reddish-brown, firm silty clay loam. The lower 15 
inches is reddish-brown, very firm silty clay loam. 
Hard limestone bedrock is at a depth of about 57 
inches (fig. 16). 

Permeability is moderate; available water capacity 
is high. The content of organic matter and natural 
fertility are medium. 

About three-fourths of the acreage is cultivated. 
Most of the rest is in native grasses, and a very small 
acreage is wooded. 

Representative profile of Lula silt loam, 0 to 2 
percent slopes, in an area of native grasses, 660 feet 
east and 100 feet north of the southwest corner of sec. 
29, T. 25 8., R. 14 E.: 


Al1—0 to 9 inches, very dark grayish-brown (10YR 3/2) heavy 
silt loam, dark grayish brown (10YR 4/2) dry; moder- 
ate, very fine, granular structure; slightly hard, 
friable; few roots; common wormeasts; slightly acid; 
gradual, smooth boundary. 

B1—9 to 18 inches, dark-brown (7.5YR 3/2) silty clay loam, 
dark brown (7.5YR 4/3) dry; strong, fine, granular 
structure; slightly hard, friable; few roots; many 
open pores; medium acid; gradual, smooth boundary. 

B21t—18 to 26 inches, dark reddish-brown (5YR 3/4) silty clay 
loam, reddish brown (5YR 4/4) dry; moderate, fine, 
subangular blocky structure; hard, firm; thin, con- 
tinuous clay films; few roots; few black shot concre- 
tions; few black stains; medium acid; gradual, 
smooth boundary. 

B22t—26 to 42 inches, dark reddish-brown (5YR 3/4) silty clay 
loam, reddish brown (5YR 5/4) dry; common medium 
mottles of yellowish red (5YR 4/6); weak, fine and 
medium, blocky structure; hard, firm; common black 
shot concretions; few black stains; medium acid; 
gradual, smooth boundary. 

B3—42 to 57 inches, reddish-brown (5YR 4/4) silty clay loam, 
reddish brown (5YR 5/4) cry many fine mottles of 
yellowish red (5YR 4/6); weak, medium, blocky struc- 
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Figure 16.—Representatiive profile of Lula silt loam. 


Limestone bedrock is indicated by the marker. 


ture to massive; very hard, very firm; common black 
shot concretions; common black stains; neutral. 
R—57 inches, hard limestone bedrock. 


The solum ranges from 40 to 60 inches in thickness. The A 
and B1 horizons are medium acid or slightly acid, and the Bt 
and B3 horizons are strongly acid to slightly acid in the upper 
part and medium acid to neutral in the lower part. The Al 
horizon, 6 to 14 inches thick, is very dark grayish brown or 
dark brown. The B1 horizon is dark reddish-brown or dark- 
brown silty clay loam or silt loam 6 to 14 inches thick. The Bt 
horizon, 22 to 40 inches thick, is dark reddish brown or 
reddish brown. The B3 horizon, 0 to 20 inches thick, is reddish 
brown or yellowish red. 

Lula soils are near Clareson, Kenoma, Olpe, Ringo, Sogn, 
and Summit soils. They do not have the flaggy limestone in 
the solum that is characteristic of Clareson soils or the 
abrupt textural change characteristic of Kenoma soils. Un- 
like Olpe soils, they contain no gravel. They do not have the 


silty clay B2t horizon characteristic of Ringo and Summit 
soils or the limestone bedrock at a depth of less than 20 
inches characteristic of Sogn soils. 


Lula silt loam, 0 to 2 percent slopes (Lb).—This 
nearly level and gently sloping soil is on ridgetops 
above limestone ledges. It has the profile described as 
representative of the series. Included in mapping 
were small areas of Clareson and Kenoma soils. Also 
included were small areas of soils that are similar to 
this soil, except that limestone bedrock is at a depth 
of 20 to 40 inches. These included soils usually extend 
along the edges of limestone outcrops. 

Runoff is slow, and the hazard of water erosion is 
slight to moderate. Soil blowing is a slight hazard. 

This soil is suited to all locally grown crops. Small 
grain, soybeans, grain sorghum, and alfalfa are the 
crops most commonly grown. Prolonged dry weather 
has adverse effects on crops, especially corn. This soil 
is well suited to native grasses. Areas in native 
grasses are used as range and hayland. 

The main concerns of cropland management are 
controlling water erosion and soil blowing and main- 
taining good soil tilth and fertility. Such practices as 
terracing, contour farming, returning crop residue to 
the soil, using a suitable cropping system, and ferti- 
lizing improve tilth and keep soil loss to a minimum. 
Using range properly and controlling undesirable 
plants that compete with native grasses are good 
management practices. Capability unit Ile-3; Loamy 
Upland range site; not placed in a woodland suitabil- 
ity group. 


Lula-Dwight complex, 0 to 2 percent slopes (Ld).— 
This complex consists of nearly level and gently 
sloping soils on moderately broad areas in the west- 
ern half of the county. About 45 percent of the 
mapping unit is Lula silt loam, 30 percent is Dwight 
silt loam, 20 percent is Kenoma silt loam, and 5 
percent is Clareson silty clay loam. These soils are 
intermingled in unpredictable patterns. 

Runoff is medium, and the hazard of water erosion is 
moderate. 

This soil complex is suited to locally grown crops. 
Small grain, grain sorghum, and soybeans are the crops 
most commonly grown. Prolonged dry weather has ad- 
verse effects on crops, especially corn. These soils are 
suited to native grasses. Areas in native grasses are 
used as range and hayland. 

The main concerns of cropland management are 
controlling water erosion and maintaining good soil 
tilth and fertility. Such practices as terracing, con- 
tour farming, returning crop residue to the soil, using 
a suitable cropping system, and fertilizing improve 
tilth and keep soil loss to a minimum. Using range 
properly and controlling brush are good management 
practices. Capability unit ITIe—6; Lula soils in Loamy 
Upland range site, Dwight soils in Claypan range 
site; not placed in a woodland suitability group. 


Mason Series 


The Mason series consists of deep, nearly level, 
well-drained soils on high flood plains and low stream 
terraces. These soils formed in loamy alluvial 
sediment. 
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Figure 17.—Representative profile of Mason silt loam. 


In a representative profile the surface layer is very 
dark grayish-brown silt loam about 12 inches thick. 
The upper 8 inches of the subsoil is very dark gray- 
ish-brown, firm, heavy silt loam, and the lower 26 
inches is dark-brown and dark yellowish-brown, firm 
silty clay loam. The underlying material is yellowish- 
brown heavy clay loam (fig. 17). 

Permeability is moderately slow; available water 
capacity is high. The content of organic matter and 
natural fertility are medium to high. 
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Most of the acreage is cultivated. Most of the rest is 
in native grasses, and a small acreage is wooded. 

Representative profile of Mason silt loam, in a 
cultivated field, 100 feet south and 1,560 feet east of 
the northwest corner of sec. 26, T. 26 S., R.15 E:: 


A—0 to 12 inches, very dark grayish-brown (10YR 3/2) silt 
loam, brown (10YR 5/3) dry; moderate, very fine, 
granular structure; slightly hard, friable; common 
roots; medium acid; gradual, smooth boundary. 

Bl—12 to 20 inches, very dark grayish-brown (10YR 3/2) 
heavy silt loam, brown (10YR 5/3) dry; moderate, 
fine, granular structure; hard, firm; common roots: 
slightly acid; gradual, smooth boundary. 

B21t—20 to 32 inches, dark-brown (10YR 3/3) light silty clay 
loam, brown (10 YR 5/8) dry; few fine, faint mottles of 
strong brown (7.5YR 5/6); moderate, fine and me- 
dium, subangular blocky structure; hard, firm; few 
roots; slightly acid; gradual, smooth boundary. 

B22t—32 to 46 inches, dark yellowish-brown (10YR 4/4) silty 
clay loam, yellowish brown (10YR 5/4) dry; few faint 
mottles of strong brown (7.5YR 5/6); weak, medium, 
subangular blocky structure; hard, firm; few roots: 
few black shot concretions; medium acid; diffuse 
boundary. 

C—46 to 60 inches, yellowish-brown (10YR 5/4) heavy clay 
loam, light yellowish brown (10YR 6/4) dry; few 
medium mottles of grayish brown (10YR 5/2); mas- 
sive; hard, firm; very few roots; few black shot 
concretions; few black stains; medium acid. 


The solum ranges from about 35 to 60 inches in thickness. 
The A horizon is neutral to medium acid, the B2t horizon is 
slightly acid to strongly acid, and the C horizon is slightly 
acid to very strongly acid. The Al horizon, 10 to 20 inches 
thick, is very dark grayish brown or dark brown. The B1 
horizon is very dark grayish-brown or dark-brown heavy silt 
loam or light silty clay loam 0 to 10 inches thick. The B2t 
horizon is very dark grayish-brown, dark-brown, or dark 
yellowish-brown silty clay loam or clay loam. The C horizon is 
yellowish-brown, brown, or strong-brown silty clay loam or 
clay loam. 

Mason soils are near Cleora, Hepler, and Verdigris soils. 
They are less sandy than Cleora soils. They do not have the 
light-colored A2 horizon of Hepler soils or the stratified 
layers of Verdigris soils. 


Mason silt loam (0 to 1 percent slopes) (Ma)—This 
soil is on moderately narrow, high flood plains and 
low terraces mainly along the upper ends of most 
streams in the county. Included in mapping were 
small areas of Verdigris soils adjacent to the streams 
and Hepler soils that occur erratically throughout the 
area. 

Runoff is slow. This soil is subject to flooding. 

This soil is suited to all locally grown crops. Corn, 
grain sorghum, soybeans, small grain, and alfalfa are 
the crops most commonly grown. This soil is also 
suited to native grasses and trees. Areas in native 
grasses are used as range and hayland. Some decid- 
uous trees are used for lumber. Nuts are harvested 
from walnut trees. 

The main concerns of cropland management are 
maintaining good soil tilth and fertility. Using range 
properly and controlling brush and trees are good 
management practices. Improving timber stands is 
important in woodland management. Capability unit 
I-1; Loamy Lowland range site; woodland suitability 
group 801. 


Niotaze Series 


The Niotaze series consists of moderately deep, 
sloping to steep, somewhat poorly drained soils on 
uplands. These soils are on the caps and side slopes of 
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Figure 18.—Representative profile of Niotaze fine sandy 
loam. The light-colored subsurface layer and shale are 
at a depth of about 30 inches. 


sandstone and shale escarpments. They formed in 
material weathered from shale that was interbedded 
with sandstone. 

In a representative profile the surface layer is very 
dark brown loam about 5 inches thick. The subsurface 
layer is brown loam about 4 inches thick. The subsoil 
is dark-brown, very firm light silty clay about 15 
inches thick. The underlying material, at a depth of 
24 inches, is gray and yellowish-brown soft clayey 
shale (fig. 18). 

Permeability is slow; available water capacity is 
low. The content of organic matter and natural fertil- 
ity are low. 

Nearly all of this acreage is wooded. Small areas of 
native grasses are interspersed with the trees. 

Representative profile of Niotaze loam, in an area 
of Niotaze-Stephenville complex, 4 to 25 percent 
slopes, in a wooded area, 575 feet east and 20 feet 
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north of the southwest corner of the NW1/4 sec. 25, T. 
26S.,R14E.: 


A1l—0 to 5 inches, very dark brown (10YR 2/2) loam, dark 
grayish brown (10YR 4/2) dry; weak, very fine, gran- 
ular structure; soft, very friable; many roots; 5 
percent small sandstone fragments; strongly acid; 
gradual, smooth boundary. 

A2—5 to 9 inches, brown (10YR 4/3) loam, pale brown (10YR 
6/3) dry; very weak, fine, subangular blocky structure 
breaking to weak, fine, granular; slightly hard, fria- 
ble; common roots; few small sandstone fragments; 
strongly acid; abrupt, wavy boundary. 

ITB2t—9 to 24 inches, dark-brown (7.5YR 4/4) light silty clay, 
brown (7.5YR 5/4) dry; common fine mottles of yel- 
lowish red (5YR 5/6) and grayish brown (10YR 5/2); 
moderate, medium and coarse, blocky structure; very 
hard, very firm; few coarse roots; very few sand- 
stone fragments; very strongly acid; gradual bound- 


ary. 
IIC—24 inches, gray (N 5/0) and yellowish-brown (10YR 5/4) 
soft clayey (soapy) shale in about equal proportions. 


The solum ranges from 20 to 40 inches in thickness and 
coincides with depth to shale. The A horizon is very dark 
grayish-brown or very dark brown cobbly loam or loam 2 to 5 
inches thick. It is slightly acid to strongly acid. The A2 
horizon is pale-brown or brown cobbly loam or loam 2 to 10 
inches thick. It is medium acid or strongly acid. The IITB2t 
horizon is dark-brown, brown, or reddish-brown silty clay or 
silty clay loam 10 to 19 inches thick. It is very strongly acid to 
slightly acid. 

Niotaze soils are near Darnell and Stephenville soils. They 
are deeper than Darnell soils and have a more clayey Bt 
horizon than Stephenville soils. 

Niotaze-Stephenville complex, 4 to 25 percent 
slopes (Ns).—This complex consists of sloping soils on 
hilltops and of strongly sloping and moderately steep 
soils on side slopes. The hills are smooth or rough and 
broken (fig. 19). About 50 percent of the mapping unit 
is Niotaze loam, 40 percent is Stephenville fine sandy 
loam, and 10 percent is Darnell fine sandy loam. 
Stephenville soils are mostly on hilltops, and Niotaze 
soils are on side slopes. Darnell soils are scattered 
throughout the complex. 

The Niotaze soil has the profile described as repre- 
sentative of its series. The surface layer of the Nio- 
taze soil is loam and fine sandy loam that have 
sandstone fragments making up less than 15 percent 
of the soil mass, or it is cobbly loam and cobbly fine 
sandy loam that have sandstone fragments making 
up 15 to 50 percent of the soil mass. Exposed rock 
covers as much as 10 percent of the soil surface..The 
Stephenville soil has a profile similar to the one 
described as representative of its series, but the 
surface layer is loam in some places. 

Runoff is medium or rapid, and the hazard of water 
erosion is severe in areas of steeper soils if the soil is 
bare. 

This soil complex is suited to trees and native 
grasses. It is used mainly for livestock grazing, recre- 
ation, and wildlife habitat. 

Controlling water erosion by maintaing a good soil 
cover and controlling grazing are good management 
practices. Capability unit VIe-1; Savannah range 
site; Niotaze soils in woodland suitability group 5r2, 
Stephenville soils in woodland suitability group 5d1. 


Olpe Series 


The Olpe series consists of deep, sloping and 
strongly sloping, well-drained soils on uplands. These 
soils are on rolling hills. They formed in old gravelly 
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Figure 19.—Typical area of Niotaze-Stephenville complex surrounding Lake Fegan. 


sediment believed to be ancient alluvium mixed with 
some loess. 

In a representative profile the upper 6 inches of the 
surface layer is very dark grayish-brown silt loam, 
and the lower 9 inches is dark-brown gravelly silt 
loam. The upper 9 inches of the subsoil is reddish- 
brown, very firm gravelly heavy silty clay loam. To a 
depth of 60 inches, the subsoil is reddish-brown, red- 
dish-yellow, and red, very firm gravelly heavy clay 
loam (fig. 20). 

Permeability is slow; available water capacity is 
moderate. The content of organic matter and natural 
fertility are low. 

Nearly all of the acreage is in native grasses. A 
small acreage is wooded. 

Representative profile of Olpe silt loam in an area 
of Olpe soils, 4 to 15 percent slopes, in an area of 
native grasses, 100 feet south of the northeast corner 
of the SE1/4 see. 10, T. 26 S., R. 17 E.: 


All—O to 6 inches, very dark grayish-brown (10YR 3/2) silt 
loam, brown (1OYR 5/8) dry; moderate, very fine, 
granular structure; slightly hard, friable; common 
roots; 10 percent smooth chert pebbles; slightly acid; 
gradual, wavy boundary. 

A12—6 to 15 inches, dark-brown (7.5YR 3/8) gravelly silt loam, 
brown (10YR 5/3) dry; moderate, very fine, granular 
structure; slightly hard, friable; common roots; 40 
percent smooth chert pebbles; medium acid; gradual, 
wavy boundary. 

B1—15 to 24 inches, reddish-brown (5YR 4/4) gravelly heavy 
silty clay loam, reddish brown (5YR 4/4) dry; moder- 
ate, fine and medium, blocky structure; very hard, 
very firm; few roots; 60 percent smooth chert peb- 
bles; medium acid; gradual, wavy boundary. 


B2t—24 to 45 inches, reddish-brown (5YR 4/4) gravelly heavy 
clay loam, yellowish red (SYR 5/6) dry; streaks of 
very dark gray (N 3/0); moderate, medium, blocky 
structure; extremely hard, very firm; few roots; 60 
percent smooth chert pebbles; medium acid; gradual 
boundary. 

B3—45 to 60 inches, mixed reddish-yellow (7.5YR 6/6) and red 
(2.5YR 5/6) gravelly heavy clay loam, reddish yellow 
(7.5YR 7/6) and light red (2.5YR 6/6) dry; common 
medium mottles of yellowish brown (10YR 5/4); 
weak, medium, blocky structure; very hard, very 
firm; very few roots; few black stains; 20 percent 
smooth chert pebbles; medium acid. 


The solum is 60 inches or more thick. The A horizon is 
strongly acid to slightly acid. The upper part of the B horizon 
is medium acid or slightly acid, and the lower part of the B 
horizon is medium acid to neutral. The A horizon, 8 to 24 
inches thick, is dark-brown or very dark grayish-brown silt 
loam or gravelly silt loam in the upper part and gravelly silt 
loam or gravelly silty clay loam in the lower part. The B 
horizon is reddish brown or brown in the upper part and 
reddish yellow and red in the lower part. It is gravelly heavy 
clay loam, gravelly heavy silty clay loam, or gravelly silty 
clay that contains more than 35 percent gravel. 

Olpe soils are near Kenoma and Lula soils. They contain 
more gravel than those soils. 


Olpe soils, 4 to 15 percent slopes (Od).—This 
mapping unit consists of sloping and strongly sloping 
soils in small areas on smooth, rolling hills in the south- 
east and southwest corners of the county. Included in 
mapping were small areas of Kenoma and Lula soils. 
Also included were small areas of soils similar to Olpe 
soils but less clayey. 
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Figure 20.—Representative profile of Olpe gravelly silt loam. 


Runoff is rapid, and the hazard of erosion is slight 
unless the soils are bare. 

These soils are suited to native grasses and trees. 
Areas in native grasses are used as range and hay- 
land. The woodland areas are used for recreation, 
wildlife habitat, and livestock grazing. 

Controlling water erosion by maintaining a good 
soil cover and using range properly and controlling 
brush and trees are good management practices. 
Capability unit VIle-2; Loamy Upland range site; not 
placed in a woodland suitability group. 


Osage Series 
The Osage series consists of deep, nearly level, 


poorly drained soils on flood plains. These soils 
formed in thick, clayey alluvial sediment. 

In a representative profile the surface layer is very 
dark gray silty clay about 18 inches thick. The upper 
14 inches of the subsoil is very dark gray, extremely 
firm silty clay, and the lower 38 inches is dark-gray, 
extremely firm silty clay. The underlying materia! to 
a depth of about 90 inches is gray silty clay. 

Permeability is very slow; available water capacity 
is moderate. The content of organic matter is medium 
or high. Natural fertility is medium. 

Most of this acreage is cultivated. The rest is 
wooded or in native grasses. 

Representative profile of Osage silty clay, in a 
cultivated field, 100 feet south and 100 feet west of 
ae corner of the NW1/4 sec. 21, T. 23 S., R. 
1 ‘e 


Ap—0 to 7 inches, very dark gray (10YR 3/1) silty clay, dark 
gray (10YR 4/1) dry; moderate, médium, blocky 
structure breaking to coarse, granular; very hard, 
very firm; few roots; medium acid; gradual, smooth 
boundary. 

A12—7 to 18 inches, very dark gray (10YR 3/1) silty clay, dark 
gray (10YR 4/1) dry; weak, blocky structure to mas- 
sive; extremely hard, extremely firm; few roots; few 
black shot concretions; medium acid; diffuse bound- 


ary. 

B21g—18 to 32 inches, very dark gray (10YR 3/1) silty clay, 
dark gray (10YR 4/1) dry; common fine mottles of 
olive brown (2.5Y 4/4) and very dark gray (N 3/0); 
weak, fine and medium, blocky structure; extremely 
hard, extremely firm; few black shot concretions; 
slightly acid; diffuse boundary. 

B22g—32 to 70 inches, dark-gray (N 4/0) silty clay, dark gray 
(N 4/0) when dry; common fine mottles of olive brown 
(2.5Y 4/4); moderate, fine, blocky structure; ex- 
tremely hard, extremely firm; slightly acid; diffuse 
boundary. 

C—70 to 90 inches, gray (10YR 5/1) silty clay, gray (10YR 5/1) 
dry; few fine mottles of yellowish brown (10YR 5/4); 
massive; extremely hard, very firm; neutral. 

The solum ranges from 40 to 70 inches in thickness. The A 
horizon is strongly acid to neutral, the B2g horizon is me- 
dium acid to neutral, and the C horizon is slightly acid to 
mildly alkaline. The A horizon, 15 to 28 inches thick, is very 
dark gray or black. The B2¢ horizon, 35 to 70 inches thick, is 
very dark gray in the upper part and very dark gray or dark 
gray in the lower part. The C horizon is gray or dark gray. 

Osage soils are near Hepler, Leanna, and Verdigris soils. 
They do not have the loamy A horizon characteristic of 
Hepler, Leanna, and Verdigris soils or the loamy AC or C 
horizon characteristic of Verdigris soils. 


Osage silty clay (0 to 1 percent slopes) (Og).—This 
soil is generally a few hundred feet from the stream 
channels, extending toward the uplands on broad 
flood plains. In some places, this soil extends to the 
stream channels. It occurs mainly along the Neosho 
River, but a few areas are along the Verdigris River 
and the larger creeks. It has the profile described as 
representative of the series. Included in mapping 
were small areas of Leanna and Verdigris soils and 
Osage silty clay loam. 

Runoff is very slow. This soil is occasionally flooded. 
A small area in the backwater area of Toronto Reser- 
voir is occasionally inundated for one month or more. 
Wetness is a moderately severe concern. The soil is 
sticky if worked when too wet and hard if worked 
when too dry. 

This soil is suited to most locally grown crops. 
Sorghum and soybeans are the crops most commonly 
grown. Yields are affected by prolonged wetness, and 
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legumes are sometimes drowned. This soil is well 
suited to native grasses and trees. Areas in native 
grasses are used mainly as hayland, but a few are 
used as range. Some deciduous trees are used for 
ea Nuts are harvested from pecan and walnut 
rees. 

The main concerns of cropland management are 
maintaining good tilth and fertility. Most areas need 
artificial drainage. Using range properly and control- 
ling brush and trees are good management practices. 
Improving timber stands is important in woodland 
management. Capability unit [[Iw-1; Clay Lowland 
range site; woodland suitability group 5w3. 


Osage silty clay loam (0 to 1 percent slopes) (Os).— 
This soil has a surface layer of silty clay loam, but its 
profile is otherwise similar to the one described as 
representative of the series. It is in small to moder- 
ate-sized areas scattered irregularly in the flood 
plains of the larger streams. Included in mapping 
were small areas of Leanna and Verdigris soils and 
Osage silty clay. 

Runoff is very slow. This soil is subject to flooding. 
A few small areas in the backwater area of Toronto 
Reservoir are occasionally inundated for one month 
or more. 

This soil is suited to all locally grown crops. Corn, 
sorghum, and soybeans are the crops most commonly 
grown. Yields are affected sometimes by prolonged 
wetness. This soil is well suited to native grasses and 
trees. Areas in native grasses are used as hayland 
and range. Some deciduous trees are used for lumber. 
Nuts are harvested from pecan and walnut trees. 

The main concerns of cropland management are 
maintaining good tilth and fertility. In some places, 
artificial drainage is needed. Using range properly 
and controlling brush and trees are good manage- 
ment practices. Improving timber stands is important 
in woodland management. Capability unit IIw-2; 
Loamy Lowland range site; woodland suitability 
group 4w2. 


Ringo Series 


The Ringo series consists of deep, sloping and 
strongly sloping, well-drained soils on uplands. These 
soils are on the side slopes of limestone escarpments 
and on slightly concave foot slopes. They formed in 
clayey sediment weathered from calcareous shale. 


In a representative profile the surface layer is 
black heavy silty clay loam about 8 inches thick. The 
upper 4 inches of the subsoil is very dark grayish- 
brown, very firm silty clay, and the lower 38 inches is 
dark grayish-brown and olive, calcareous, firm and 
very firm silty clay. The underlying material, at a 
depth of about 50 inches, is light olive-brown, very 
soft, calcareous shale. 

Permeability is very slow; available water capacity 
is moderate. The content of organic matter is high, 
and natural fertility is medium. 


About three-fourths of this acreage is in native 
grasses. Most of the rest is cultivated, but a small 
acreage is wooded. 


Representative profile of Ringo silty clay loam, 4 to 
7 percent slopes, in an area of native grasses, 330 feet 


east and 50 feet south of the northwest corner of the 
NE1/4 sec. 22, T. 25 S., R. 14 E.: 


A—0 to 8 inches, black (10YR 2/1) heavy silty clay loam, very 
dark gray (10YR 3/1) dry; moderate, medium, granu- 
lar structure; hard, firm; many roots; neutral; grad- 
ual, smooth boundary. 

B1—8 to 12 inches, very dark grayish-brown (2.5Y 3/2) silt 
clay, dark grayish brown (2.5Y 4/2) dry; few black 
(10 YR 2/1) coatings on peds; moderate, medium, sub- 
angular blocky structure; very hard, very firm; 
common roots; few fine concretions of calcium car- 
bonate; mildly alkaline; gradual, smooth boundary. 

B21—12 to 23 inches, dark grayish- brown (2.5Y 4/2) silty clay, 
grayish brown (2.5Y 5/2) dry; few very dark grayish- 
brown (2.5Y 3/2) coatings on peds; moderate, me- 
dium, blocky structure; very hard, firm; few roots; 
few concretions of calcium carbonate; calcareous, 
slight effervesence; mildly alkaline; gradual, smooth 
boundary. 

B22—23 to 37 inches, olive (5Y 4/3) silty clay, olive (5Y 5/3) 
dry; common medium mottles of dark gray (N 4/0) 
and olive brown (2.5Y 4/4); few very dark grayish- 
brown (2.5Y 3/2) coatings on peds; weak, medium, 
blocky structure; very hard, very firm; few roots; 
few concretions of calcium carbonate and soft accu- 
mulations of lime; calcareous, strong effervesence; 
moderately alkaline; gradual, smooth boundary. 

B38—87 to 50 inches, olive (5Y 4/3) silty clay, pale olive (5Y 6/3) 
dry; few fine mottles of light olive brown (2.5Y 5/6); 
few very dark grayish-brown (2.5Y 3/2) coatings on 
peds; massive; very hard, firm; few concretions of 
calcium carbonate and soft accumulations of lime; 
calcareous, strong effervesence; moderately alka- 
line; gradual boundary. 

C—50 to 60 inches, light olive-brown (2.5Y 5/4) very soft shale, 
light yellowish brown (2.5Y 6/4) dry; calcareous, 
strong effervesence; moderately alkaline. 


The solum ranges from 40 to 60 inches in thickness and 
coincides with depth to shale. The A horizon is slightly acid to 
mildly alkaline, the B1 horizon is neutral to moderately 
alkaline, the B2 horizon is mildly alkaline or moderately 
alkaline, and the C horizon is moderately alkaline or strongly 
alkaline. The A horizon is black or very dark grayish-brown 
heavy silty clay loam or silty clay 7 to 12 inches thick. The B1 
horizon, 4 to 10 inches thick, is very dark grayish brown or 
black. The B2 horizon is dark grayish-brown, olive-brown, or 
olive silty clay or clay 16 to 32 inches thick. 

These soils have a thicker solum and are deeper to shale 
than defined in the range for the series, but this difference 
does not alter their usefulness or behavior. 

Ringo soils are near Lula, Sogn, and Summit soils. They do 
not have the textural change in the upper part of the solum 
that is characteristic of Lula and Summit soils. Unlike Sogn 
soils, they do not have limestone bedrock at a depth of less 
than 20 inches. 


Ringo silty clay loam, 4 to 7 percent slopes (Rc).— 
This sloping soil is on side slopes and slightly concave 
foot slopes below limestone ledges. It is in moderately 
wide, elongated areas that extend along limestone 
outcrops. It has the profile described as representa- 
tive of the series. Included in mapping were small 
areas of Summit soils and soils that are similar to 
Ringo soils, except that the subsoil is reddish in color 
and is underlain by reddish shale. 

Runoff is rapid, and the hazard of water erosion is 
moderate to severe. 

This soil is suited to all locally grown crops. Grain 
sorghum, soybeans, and small grain are the crops 
most commonly grown. This soil is well suited to 
native grasses. 

The main concerns of cropland management are 
controlling water erosion and maintaining good soil 
tilth and fertility. Such practices as terracing, con- 
tour farming, returning crop residue to the soil, using 
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a suitable cropping system, and fertilizing improve 
tilth and keep soil loss at a minimum. Using range 
properly and controlling undesirable plants that com- 
pete with native grasses are good management prac- 
tices. Capability unit II]e-7; Clay Upland range site; 
not placed in a woodland suitability group. 


Ringo-Sogn complex, 4 to 15 percent slopes 
(Rd).—This complex consists of sloping and strongly 
sloping soils on limestone ledges and side slopes of 
limestone escarpments. It is in narrow, elongated 
areas that extend along limestone outcrops. About 50 
percent of the mapping unit is Ringo silty clay loam, 
30 percent is Sogn silty clay loam, and 20 percent is 
Clareson silty clay loam and Summit silty clay loam. 
Sogn soils are mainly above the limestone ledges. 
Ringo soils are on the side slopes below the limestone 
ledges. Exposed rock covers as much as 10 percent of 
the soil surface. 

Runoff is rapid, and the hazard of water erosion is 
severe if soil cover is lacking. 

This soil complex is suited to native grasses and 
used mainly as range. A few areas are used as 
hayland. 

Using range properly and controlling undesirable 
plants that compete with native grasses are good 
management. practices. Capability unit Vle-2; Ringo 
soils in Clay Upland range site, Sogn soils in Shallow 
Limy range site; not placed in a woodland suitability 


group. 


Sogn Series 


The Sogn series consists of very shallow and shal- 
low, gently sloping and sloping, somewhat excessively 
drained soils mainly above limestone escarpments 
but also on smooth side slopes. The soils formed in 
material weathered from limestone. 

In a representative profile the surface layer is very 
dark brown silty clay loam about 9 inches thick. It 
overlies limestone bedrock. : 

Permeability is moderate; available water capacity 
is very low. The content of organic matter is high. 
Natural fertility is medium. ; 

Nearly all of the acreage is in native grasses and 
used as range. 

In Woodson County, Sogn soils are mapped only in 
complex with Clareson and Ringo soils. 

Representative profile of Sogn silty clay loam, in an 
area of Clareson-Sogn complex, 1 to 8 percent slopes, 
in an area of native grasses, 165 feet north and 100 
feet west of the southeast corner of the SW1/4 sec. 15, 
T. 25 S.,R.17 E.: 


A—O to 9 inches, very dark brown (7.5YR 2/2) silty clay loam, 
dark brown (7.5YR 3/2) dry; moderate, fine and very 
fine, granular structure; hard, firm; few roots; few 
small limestone fragments; neutral; abrupt, wavy 
boundary. 

R—49 inches, hard limestone bedrock. 


The solum ranges from 4 to 20 inches in thickness, which 
coincides with depth to hard limestone. It is slightly acid to 
mildly alkaline. The A horizon is very dark brown or dark- 
brown silty clay loam or silty loam. In some places, the soil 
contains limestone fragments, but the fragments are less 
than 35 percent of the soil volume. ; 

Sogn soils are near Clareson, Lula, Ringo, and Summit 
soils. They are less deep than these soils. Also, Sogn soils are 


underlain by limestone, whereas Ringo and Summit soils are 
underlain mainly by shale. 


Stephenville Series 


The Stephenville series consists of moderately deep, 
gently sloping and sloping, well-drained soils on up- 
lands. These soils are gently sloping on ridgetops and 
sloping on convex side slopes. They formed in mate- 
rial weathered from sandstone. 

In a representative profile the surface layer is very 
dark grayish-brown fine sandy loam about 5 inches 
thick. The subsurface layer is dark-brown fine sandy 
loam about 9 inches thick. The subsoil is dark-brown 
and reddish-brown, friable sandy clay loam about 17 
inches thick. The underlying material, at a depth of 
about 31 inches, is sandstone. 

Permeability is moderate; available water capacity 
is low. The content of organic matter and natural 
fertility are low. 

Most of this acreage is wooded. Small areas of 
native grasses are interspersed with the trees. A very 
small acreage is cultivated or in orchards. 

Representative profile of Stephenville fine sandy 
loam, 1 to 4 percent slopes, in a wooded area, 1,200 
feet south and 100 feet east of the northwest corner 
of the SW1/4 sec. 10, T. 26 S., R. 15 E.: 


Al1—0 to 5 inches, very dark grayish-brown (10YR 3/2) fine 
sandy loam, dark grayish brown (10YR 4/2) dry; 
moderate, very fine, granular structure; slightly 
hard, very friable; many fine roots; leaf litter on 
surface; medium acid; gradual, smooth boundary. 

A2—5 to 14 inches, dark-brown (10YR 4/3) fine sandy loam, 
pale brown (10YR 6/8) dry; weak, very fine, granular 
structure; slightly hard, very friable; common roots; 
medium acid; clear, smooth boundary. 

B21lt—14 to 22 inches, dark-brown (7.5YR 4/4) sandy clay 
loam, brown (7.5YR 5/4) dry; weak, fine, subangular 
blocky structure; slightly hard, friable; common 
roots; common open pores; few small sandstone frag- 
ments in upper part; strongly acid; gradual, smooth 
boundary. 

B22t—22 to 31 inches, reddish-brown (5YR 4/4) sandy clay 
loam, strong brown (7.5YR 5/6) dry; weak, fine, sub- 
angular blocky structure; slightly hard, friable; com- 
mon roots; common open pores; few soft sandstone 
fragments (2.5YR in hue) in lower horizon; strongly 
acid; abrupt, irregular boundary. 

C—31 inches, brown (7.5YR 4/4) sandstone. 

The solum ranges from 20 to 40 inches in thickness, which 
coincides with depth to sandstone. It is slightly acid to 
strongly acid. The Al horizon, 3 to 7 inches thick, is very dark 
grayish brown or dark brown. The A2 horizon, 3 to 13 inches 
thick, is dark brown or reddish brown. The B2t horizon, 10 to 
ey tenes thick, is dark brown, reddish brown, or yellowish 
red. 


Stephenville soils are near Darnell and Niotaze soils. They 
have athickner solum than Darnell soils and a less clayey Bt 
horizon than Niotaze soils. 


Stephenville fine sandy loam, 1 to 4 percent slopes 
(Sa).—This gently sloping soil is on ridgetops and side 
slopes. Included in mapping were small areas of 
Darnell and Niotaze soils. 

Runoff is medium, and the hazard of water erosion 
is moderate. 

This soil is suited mainly to small grain and grain 
sorghum. It also has potential for horticultural] crops. 
Prolonged dry weather has an adverse effect on 
crops. This soil is suited to native grasses used mostly 
for livestock grazing, and to trees. 

The main concerns of cropland management are 
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controlling water erosion and maintaining good soil 
tilth and fertility. Such practices as terracing, con- 
tour farming, returning crop residue to the soil, using 
a suitable cropping system, and fertilizing improve 
tilth and keep soil loss to a minimum. Using range 
properly and controlling brush and trees are good 
management practices. Capability unit Ile-2; Savan- 
nah range site; woodland suitability group 5d1. 


Summit Series 


The Summit series consists of deep, gently sloping 
and sloping, somewhat poorly drained soils on up- 
lands. These soils are on foot slopes that are slightly 
concave below limestone ledges. They formed in 
clayey alkaline shale that was interbedded in places 
with limestone. 

In a representative profile the surface layer is 
black silty clay loam about 12 inches thick. The upper 
4 inches of the subsoil is black, firm heavy silty clay 
loam, and the lower 24 inches is very dark grayish- 
brown and dark grayish-brown, very firm silty clay. 
The underlying material is mixed dark grayish-brown 
and olive-brown silty clay. 

Permeability is slow; available water capacity is 
moderate. The content of organic matter is high. 
Natural fertility is medium. 

About half of the acreage is in native grasses. Most 
of the rest is cultivated, and a small acreage is 
wooded. 

Representative profile of Summit silty clay loam, 1 
to 4 percent slopes, in an area of native grasses, 120 
feet west and 900 feet north of the southeast corner 
of the NE1/4 sec. 1, T. 26 S., R. 13 E.: 


A11—0 to 6 inches, black (10YR 2/1) silty clay loam, very dark 
gray (10YR 3/1) dry; moderate to strong, fine, granu- 
lar structure; hard, firm; many roots; slightly acid; 
gradual, smooth boundary. 

A12—6 to 12 inches, black (LOYR 2/1) silty clay loam; very 
dark gray (10YR 3/1) dry; moderate to strong, me- 
dium, granular structure; hard, firm; many roots: 
sightly acid; gradual, smooth boundary. 

B1—12 to 16 inches, black (1OYR 2/1) heavy silty clay loam, 
very dark gray (10YR 3/1) dry; moderate to strong, 
subangular blocky structure; very hard, firm; com- 
mon roots; slightly acid; gradual, smooth boundary. 

B21t—16 to 28 inches, very dark grayish-brown (2.5Y 3/2) silty 

ek dark grayish brown (2.5Y 4/2) dry; few streaks 

of black (10YR 2/1) on vertical faces of peds; few 
stains of olive brown (2.5Y 4/4) surround shot concre- 
tions below a depth of 19 inches and increase in 
number with depth; moderate, fine, blocky struc- 
ture; very hard, very firm; thin clay film; common 
roots; neutral; gradual, smooth boundary. 

B22t—28 to 40 inches, dark grayish-brown (2.5Y 4/2) silty clay, 
grayish brown (2.5Y 5/2) dry; few streaks of black 
(10YR 2/1) on vertical faces of peds; few fine stains of 
olive brown (2.5Y 4/4) mostly surrounding shot con- 
cretions; weak, medium, blocky structure; very hard, 
very firm; neutral; gradual, smooth boundary. 

C11—40 to 54 inches, dark grayish-brown (2.5Y 4/2) and olive- 
brown (2.5Y 4/4) silty clay, grayish brown (2.5Y 5/2) 
and light olive brown (2.5Y 5/4) dry; few streaks of 
black (L0YR 2/1) on vertical faces of peds; massive; 
very hard, very firm; very few roots; few black and 
brown shot concretions; few concretions of calcium 
carbonate; moderately alakline; gradual boundary. 

C12—54 to 64 inches, olive-brown (2.5Y 4/4) silty clay, light 
olive brown (2.5Y 5/4) dry; few fine mottles of dark 
gray (N 4/0); massive; few ferromanganese shot con- 
cretions; few concretions of caleium carbonate; mod- 
erately alkaline. 


The solum ranges from 30 to 50 inches in thickness. Depth 
to bedrock is more than 40 inches. The A horizon is slightly 
acid or medium acid. The B2t horizon is slightly acid or 
neutral in the upper part and neutral or mildly alkaline in 
the lower part, and the C horizon is neutral to moderately 
alkaline. The A horizon is black, very dark brown, very dark 
gray, or very dark grayish-brown silty clay loam or light silty 
clay 8 to 14 inches thick. The B1 horizon is 4 to 12 inches thick 
and is similar in color to the Al horizon. It contains more clay 
than the A horizon. The B2t horizon, 18 to 36 inches thick, is 
very dark grayish brown or dark grayish brown. The C 
horizon is dark grayish brown and olive brown. 

Summit soils are near Lula, Ringo, Sogn, and Woodson 
‘soils. They do not have the reddish-brown colors of Lula soils 
or the calcareous B horizon of Ringo soils. They are deeper to 
limestone bedrock than Sogn soils. They do not have the 
abrupt textural change characteristic of Woodson soils. 


Summit silty clay loam, 1 to 4 percent slopes 
(Sd).—This gently sloping soil is on the lower foot 
slopes that extend along limestone outcrops. It has 
the profile described as representative of the series. 
Included in mapping were a few small areas of Ringo 
and Woodson soils. Also included were a few small 
areas of soils underlain by limestone at a depth of 20 
to 40 inches and a few cultivated areas of soils that 
have a more clayey surface layer and that do not 
have the moderate to strong structure typical of soils 
under native grasses. ; 

Runoff is medium, and the hazard of water erosion 
is moderate. 

This soil is suited to all locally grown crops. 
Sorghum, soybeans, corn, and small grain are the 
crops most commonly grown. This soil is well suited to 
native grasses and used as range or hayland. 

The main concerns of cropland management are 
controlling water erosion and maintaining good soil 
tilth and fertility. Cracks in the soil are common 
during dry weather (fig. 21). Such practices as terrac- 
ing, contour farming, returning crop residue to the 
soil, using a suitable cropping system, and fertilizing 
improve tilth and keep soil loss to a minimum. Using 
range properly and controlling brush are good man- 
agement practices. Capability unit Ile-1; Loamy Up- 
land range site; not placed in a woodland suitability 
group. 

Summit silty clay loam, 4 to 7 percent slopes 
(Se).—This sloping soil is on slightly concave foot 
slopes below limestone ledges. Included in mapping 
were a few small areas of Ringo soils. Also included 
were a few cultivated areas of soils that have a more 
clayey surface layer and that do not have the moder- 
ate to strong structure typical of soils under native 
grasses. ; 

Runoff is rapid, and the hazard of water erosion is 
moderate to severe. 

This soil is suited to all locally grown crops. 
Sorghum, soybeans, and small grain are the crops 
most commonly grown. This soil is well suited to 
native grasses and used mostly as range. A few areas 
are used as hayland. 

The main concerns of cropland management are 
controlling water erosion and maintaining good soil 
tilth and fertility. Such practices as terracing, con- 
tour farming, returning crop residue to the soil, using 
a suitable cropping system, and fertilizing improve 
tilth and keep soil loss to a minimum. Using range 
properly and controlling undesirable plants that com- 
pete with native grasses are good management prac- 
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erack during dry periods, 


soils 
especially in alfalfa fields. 


Figure 21.—Summit 


tices. Capability unit []Ie-1; Loamy Upland range 
site; not placed in a woodland suitability group. 


Verdigris Series 


The Verdigris series consists of deep, nearly level, 
moderately well drained soils on flood plains. These 
soils extend in an area a few hundred feet wide along 
both sides of the larger streams of the county. They 
formed in loamy alluvium. 

In a representative profile the surface layer is very 
dark grayish-brown silt loam and silty clay loam 
about 25 inches thick. The next layer is dark grayish- 
brown, friable silty clay loam about 25 inches thick. 
The underlying material to a depth of 82 inches is 
very dark grayish-brown silty clay loam. 

Permeability is moderate; available water capacity 
is high. The content of organic matter and natural 
fertility are medium to high. 

Most of this acreage is cultivated. The rest is 
wooded or in native grasses. 

Representative profile of Verdigris silt loam in a 
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cultivated field, 990 feet south and 100 feet east of the 
center of sec. 24, T. 23 S., R. 16 E.: 


A11— to 6 inches, very dark grayish-brown (10YR 3/2) heavy 
silt loam, grayish brown (10YR 5/2) dry; weak, fine, 
granular structure; slightly hard, friable; few roots; 
slightly acid; gradual, smooth boundary. 

A12—6 to 25 inches, very dark grayish-brown (10YR 3/2) silty 
elay loam, grayish brown (10YR 5/2) dry; weak, 
medium, granular structure; hard, friable; few roots; 
slightly acid; gradual, smooth boundary. 

AC—25 to 50 inches, dark grayish-brown (10YR 4/2) light silty 
clay loam, light brownish gray (LOYR 6/2) dry; 
faintly stratified with slightly darker colors; very 
weak, subangular blocky structure; hard, friable; 
neutral; diffuse boundary. 

C—50 to 82 inches, very dark grayish-brown (10YR 3/2) heavy 
silty clay loam; grayish brown (10YR 5/2) dry; mas- 
sive; very hard, firm; neutral. 


The solum ranges from 24 to 50 inches in thickness. It is 
medium acid to neutral throughout. The Al horizon is very 
dark grayish-brown or dark-brown silt loam or silty clay loam 
10 to 34 inches thick. The AC horizon has streaks of slightly 
lighter and slightly darker colors. The C horizon is very dark 
grayish-brown to brown silty clay loam or silty loam. 

Verdigris soils are near Cleora, Hepler, Mason, and Osage 
soils. They are less sandy than Cleora soils. They do not have 
the light-colored A2 horizon characteristic of Hepler soils. 
They contain stratified layers, unlike Mason soils. They are 
less clayey than Osage soils. 


Verdigris silt loam (0 to 1 percent slopes (Va).—This 
nearly level soil is mainly on flood plains, but in a few 
places it is on short slopes along old abandoned 
stream channels and low, narrow benches. It extends 
in an area a few hundred feet wide along the Neosho 
and Verdigris rivers and along the larger creeks of 
the county. It has the profile described as representa- 
tive of the series. Included in mapping were areas of 
Hepler, Mason, and Osage soils and areas of soils 
similar to Verdigris soils, except that they have a 
thinner surface layer. Also included were a few small 
areas of Verdigris soils in the backwater area of 
Toronto Reservoir. These soils are occasionally 
flooded for periods of one month or more. 

Runoff is slow. This soil is occasionally flooded. 

This soil is suited to all locally grown crops. Corn, 
grain sorghum, soybeans, small grain, and alfalfa are 
the crops most-commonly grown. This soil is well 
suited to native grasses and trees. Some deciduous 
trees are used for lumber. Nuts are harvested from 
pecan and walnut trees. 

The main concerns of cropland management are 
maintaining good soil tilth and high fertility. Using 
range properly and controlling brush and trees are 
good management practices. Improving timber 
stands is important in woodland management. Capa- 
bility unit I-1; Loamy Lowland range site; woodland 
suitability group 302. 


Verdigris soils, channeled (0 to 8 percent slopes) 
(Vc)—This mapping unit is on narrow, nearly level 
flood plains that have short, gently sloping and slop- 
ing side slopes. It extends along the small drainage- 
ways of the county in elongated areas that are about 
100 to 300 feet wide and that are dissected by small, 
meandering channels. The soils have a profile similar 
to the one described as representative of the series, 
except that the underlying material contains more 
discernible strata darker or lighter in color. Included 
in mapping were small areas of Hepler and Leanna 
soils. Also included on the side slopes were soils 
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me to the upland soils that surround areas of this 
soil. 

Runoff is medium. The soils in this mapping unit are 
occasionally to frequently flooded for chee periods. 
Water velocity is moderately rapid. The hazard of 
water erosion is moderate to severe, especially on the 
short side slopes where the soils are bare. 

This mapping unit is suited to native grasses and 
trees. Areas in native grasses are used mainly as 
range, but a few are used as hayland. Farm ponds are 
often located in these soils, which are also used for 
waterways for constructed terrace outlets: 

The main concern of management is controlling 
water erosion if soil cover is lacking. Using range 
properly and controlling brush and trees are good 
management practices. Capability unit VIw-1; 
Loamy Lowland range site; woodland suitability 
group 302, 


Woodson Series 


The Woodson series consists of deep, nearly level 
and gently sloping, somewhat poorly drained soils on 
broad upland areas. These soils formed in sediment 
presumed to be old alluvium. In places the sediment 
contains loess in the upper part and grades into 
residuum weathered from shale in the lower part. 

In a representative profile the surface layer is very 
dark gray silt loam about 8 inches thick. The very 
firm silty clay subsoil, about 39 inches thick, is very 
dark gray in the upper part and gray in the lower 
part. The underlying material tu a depth of 65 inches 
is gray light silty clay mottled with yellowish brown. 
Below this, to a depth of 75 inches, it is mixed gray 
and dark-brown light silty clay (fig. 22). 

Permeability is very slow; available water capacity 
is moderate. The content of organic matter and natu- 
ral fertility are medium. 

About three-fourths of the acreage is cultivated. 
Most of the rest is in native grasses, and a very small 
acreage is wooded. 

Representative profile of Woodson silt loam, 0 to 2 
percent slopes, in an area of native grasses, 165 feet 
east and 600 feet north of the southwest corner of the 
NW1/4 sec. 16, T. 248., R.17 E:: 


A—0 to 8 inches, very dark gray (10YR 3/1) heavy silt loam, 
gray (10YR 5/1) dry; moderate, very fine, granular 
structure; hard, friable; many roots; medium acid; 
clear, smooth boundary. 

B21t—8 to 22 inches, very dark gray (10YR 3/1) silty clay, 
dark gray (10YR 4/1) dry; few fine, faint mottles of 
dark yellowish brown (10YR 3/4); weak, medium, 
columnar structure breaking to moderate, medium, 
blocky; extremely hard, very firm; many roots; thin, 
continuous clay film; slightly acid; gradual, smooth 
boundary. 

B22t—22 to 29 inches, very dark gray (10YR 3/1) silty clay, 
dark gray (10YR 4/1) dry; few, fine, faint mottles of 
dark yellowish brown (10 YR 3/4); moderate, medium, 
blocky structure; extremely hard, very firm; com- 
mon roots; thin, continuous clay films; neutral; grad- 
ual, smooth boundary. 

B3—29 to 47 inches, gray (10YR 6/1) silty clay, light gray 
(10YR 7/1) dry; few vertical streaks of dark gray 
(10YR.: 4/1); few medium, distinct mottles of dark 
yellowish brown (10YR 4/4); weak, medium, blocky 
structure; very hard, very firm; very few roots; few 
fine and medium wormcasts; very few fine, smooth 
chert pebbles; slightly acid; diffuse boundary. 

C1—47 to 65 inches (10YR 6/1) light silty clay; light gray 


Figure 22.—Representative profile of Woodson silt loam. 


(10YR 7/1) dry; few vertical streaks of dark grayish 
brown (10YR 4/2); common fine, distinct mottles of 
yellowish brown (10YR 5/6); weak, blocky structure 
to massive; very hard, firm; few roots; few fine and 
medium wormcasts; few fine, smooth chert pebbles; 
few black stains; slightly acid; diffuse boundary. 

C2—65 to 75 inches, mixed gray (10YR 5/1) and dark-brown 
(7.5YR 4/4) light silty clay, light gray (LOYR 6/1) and 
brown (7.5YR 4/4) dry; massive; very hard, firm; 
very few roots; few to common wormcasts; few black 
stains; slightly acid. 


The solum ranges from 30 to 60 inches in thickness. It is 
medium acid or slightly acid in the upper part and medium 
acid to mildly alkaline in the lower part. The A horizon is 
very dark gray or black silt loam or light silty clay loam 6 to 
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14 inches thick. The B2t horizon is silty clay or clay 16 to 35 
inches thick and is very dark gray or black in the upper part 
and very dark gray or dark gray in the lower part. The B3 
and C horizons are mixed gray, grayish brown, and dark 
brown. 

Woodson soils are near Dennis, Dwight, Kenoma, and Sum- 
mit soils. They do not have the gradual textural change 
characteristic of Dennis and Summit soils. They do not have 
the thin A horizon characteristic of Dwight soils or the brown 
colors characteristic of Kenoma soils. 


Woodson silt loam, 0 to 2 percent slopes (Wa).— 
This nearly level and gently sloping soil is on broad 
upland areas. Included in mapping were small areas 
of Kenoma and Summit soils. 

Runoff is slow, and the hazard of water erosion is 
moderate. 

This soil is suited to all locally grown crops. Soy- 
beans, grain sorghum, and small grain are the crops 
most commonly grown. This soil is well suited to 
native grasses and used as hayland and range. 

The main concerns of cropland management are 
controlling water erosion and maintaining good soil 
tilth and fertility. Such practices as terracing, con- 
tour farming, returning crop residue to the soil, using 
a suitable cropping system, and fertilizing improve 
tilth and keep soil loss to a minimum. Using range 
properly and controlling brush are good management 
practices. Capability unit IIs-1; Clay Upland range 
site; not placed in a woodland suitability group. 


Use and Management of the Soils 


The soils in Woodson County are used mainly for 
cropland, range, and woodland. In this section man- 
agement for these uses is explained, and predicted 
yields for the important crops are given. In addition, 
management of the soils for wildlife, for recreational 
sites, and for the building of highways, farm ponds, 
and other engineering structures is explained. 


Use of Soils for Crops? 


About 40 percent of Woodson County is cultivated. 
The principal crops are grain sorghum, soybeans, 
wheat, and alfalfa. Other corps are corn, oats, rye, 
barley, red clover, sweetclover, and lespedeza. A few 
strawberries and apples are also grown. 

Management of soils involves a combination of 
practices that will reduce water erosion, maintain 
good soil structure, maintain adequate content of 
organic matter and high fertility, and conserve mois- 
ture. Erosion control and water conservation are 
successful if a proper combination of practices is used. 

Using grasses, waterways, terracing, and con- 
touring reduces water erosion and helps conserve 
moisture on upland soils in the county. Proper manage- 
ment of crop residues helps maintain good soil struc- 
ture, increases the infiltration of water, and helps 
contro] water erosion. A cover of residue on the surface 
helps hold the soil in place and reduces the puddling 
effect of beating raindrops. Minimum or reduced tillage 


2EARL J. BONDY, conservation agronomist, Soil 
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helps prevent the breakdown of soil aggregates and 
maintains more residue on the surface. 

Cropping systems that include more frequent use of 
close-growing crops and legumes help reduce soil loss 
on soils that have a hazard of erosion. Addition of 
fertilizer when necessary is important for vigorous 
growth. Artificial drainage is needed on some bottom 
land soils to provide a good environment in which 
crops can grow. 


Capability grouping 


Some readers, particularly those who farm on a 
large scale, may find it practical to use and manage 
alike some of the different kinds of soil on the farm. 
These readers can make good use of the capability 
classification system, a grouping that shows, in a 
general way, the suitability of the soils for most kinds 
of farming (9). 

The grouping is based on permanent limitations of 
soils when used for field crops, the risk of damage 
when they are farmed, and the way the soils respond 
to treatment. The grouping does not take into ac- 
count major and generally expensive landforming 
that would change slope, depth, or other characteris- 
tics of the soils; does not take into consideration 
possible but unlikely major reclamation projects; and 
does not apply to rice, cranberries, horticultural 
crops, or other crops that require special manage- 
ment. 

Those familiar with the capability classification can 
infer from it much about the behavior of soils when 
used for other purposes, but this classification is not a 
substitute for interpretations designed to show suita- 
bility and limitations for range, for forest trees, or 
for engineering. 

In the capability system, all kinds of soil are 
grouped at three levels: the class, the subclass, and 
the unit. The broadest grouping, the capability class, 
is designated by Roman numerals I to VIII. In class I 
are the soils that have the fewest limitations, the 
widest range of use, and the least risk of damage 
when they are used. The soils in the other classes 
have progressively greater natural limitations. In 
class VIII are soils and landforms so rough, shallow, 
or otherwise limited that they do not produce worth- 
while yields of crops, forage, or wood products. The 
subclass indicates major kinds of limitations within 
the classes. Within most of the classes there can be 
up to four subclasses. The subclasses are indicated by 
adding a small letter—e, w, s, or c—to the class 
numeral, for example, IIe. The letter e shows that the 
main limitation is risk of erosion unless close-growing 
plant cover is maintained; w means that water in or 
on the soil interferes with plant growth or cultivation 
(in some soils the wetness can be partly corrected by 
artificial drainage); s shows that the soil is limited 
mainly because it is shallow, droughty, or stony; and 
c indicates that the chief limitation is climate that is 
too cold or too dry. 

In class I there are no subclasses because the soils 
of this class have few or no limitations. Class V can 
contain, at the most, only subclasses w, s, and c 
because the soils are subject to little or no erosion but 
have other limitations that confine their use largely 
to pasture, range, or wildlife. 
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Subclasses are further divided into groups called 
capability units. These are groups of soils that are so 
much alike that they are suited to the same crops and 
pasture plants, require about the same management, 
and have generally similar productivity and other 
response to management. Capability units are gener- 
ally identified by numbers assigned locally, for exam- 
ple, [Ie-1 or IIIe44. 

The eight classes in the capability system and the 
subclasses and units in Woodson County are de- 
scribed in the list that follows. The unit designation 
for each soil is given in the “Guide to Mapping Units.” 
For a complete explanation of capability classifica- 
tion, see Agriculture Handbook No. 210, Land Capa- 
bility Classification (9). 


Class I—Soils have few limitations that restrict their 
use (no subclasses). 

Unit I-1—Deep, nearly level, well drained 
and moderately well drained loamy soils; 
on stream terraces and flood plains. 

Class II—Soils have moderate limitations that reduce 
the choice of plants or that require moderate con- 
servation practices. 

Subclass Ile—Soils subject to moderate erosion 
unless protected. 

Unit Ile-1—Deep, gently sloping, moderately 
well drained to somewhat poorly drained 
clayey soils; on uplands. 

Unit Ile~-2—Moderately deep, gently sloping, 
well drained loamy soils; on uplands. 

Unit Ile-3—Deep, gently sloping, well- 
drained loamy soils; on uplands. 

Subclass [Iw—Soils moderately limited because 
of excess water. 

Unit IIlw-1—Deep, nearly level, well-drained 
loamy soils; on flood plains. 

Unit Ilw-2—Deep, nearly level, poorly 
drained and somewhat poorly drained 
clayey soils; on flood plains and low 
stream terraces. 

Unit [lw-3—Deep, nearly level, somewhat 
poorly drained loamy soils; on flood plains 
and low stream terraces. 

Subclass IIs—Soils moderately limited because of 
slow permeability. 

Unit IIs-l—Deep, nearly level, somewhat 
poorly drained clayey soils; on uplands. 

Class III—Soils have severe limitations that reduce 
the choice of plants or that require special conser- 
vation practices, or both. 

Subclass II]e—Soils subject to severe erosion if 
they are cultivated and not protected. 

Unit IIIe-1—Deep, sloping, moderately well 
drained and somewhat poorly drained 
clayey soils; on uplands. 

Unit I[le~-2—Moderately deep, sloping, well- 
drained loamy soils; on uplands. 

Unit IIle-3—Deep, gently sloping, moder- 
ately well drained clayey soils; on uplands. 

Unit IIle-4—Deep, gently sloping, moder- 
ately well drained, moderately eroded 
clayey soils; on uplands. 

Unit [Jle-5—Moderately deep, gently sloping, 
moderately well drained clayey soils; on 
uplands. 


Unit I]le-6—Deep, gently sloping, moder- 
ately well drained, dense clayey soils and 
well-drained loamy soils; on uplands. 

Unit IIIle-7—Deep, sloping, well-drained 
clayey soils; on uplands. 

Subclass II[w—Soils severely limited for cultiva- 
tion because of excess water. 

Unit IIlIw-1—Deep, nearly level, poorly 
drained clayey soils; on flood plains. 

Class IV—Soils have very severe limitations that 
reduce the choice of plants, require very careful 
management, or both. 

Subclass [Ve—Soils subject to very severe ero- 
sion if they are cultivated and not protected. 

Unit [Ve-1—Deep and moderately deep, slop- 
ing, moderately well drained and well 
drained, uneroded and eroded clayey soils; 
on uplands. 

Unit IVe-2—Deep, gently sloping, moderately 
well drained and somewhat poorly 
drained, moderately eroded clayey soils; 
on uplands. 

Subclass [Vs—Soils very severely limited because 
of high salinity or poor tilth. 

Unit IVs-1—Deep, nearly level, moderately 
well drained, dense clayey soils; on 
uplands. 

Class V—Soils are subject to little or no erosion but 
have other limitations, impractical to remove, that 
restrict their use largely to pasture, range, wood- 
land, or wildlife habitat (none in Woodson County). 

Class VI—Soils have severe limitations that make 
them generally unsuited to cultivation and that 
restrict their use largely to pasture, range, wood- 
land, or wildlife habitat. 

Subclass VIe—Soils severely limited, chiefly by 
hazard of erosion, unless protective cover is 
maintained. 

Unit VIe-1—Moderately deep, sloping to 
moderately steep, well-drained loamy soils 
and somewhat poorly drained clayey soils; 
on uplands. 

Unit VIe-2—Very shallow to deep, gently 
sloping to moderately steep, moderately 
well drained, dense clayey soils; on 
uplands. 

Subclass VIw—Soils severely limited, chiefly by 
frequent flooding with a hazard of erosion, 
unless protective cover is maintained. 

Unit VIw-1—Deep, nearly level to sloping, 
well-drained loamy soils; on flood plains 
that have side slopes. 

Class VII—Soils have very severe limitations that 
make them unsuited to cultivation and that re- 
strict their use largely to range, woodland, or wild- 
life habitat. 

Subclass VIIs—Soils very severely limited, 
chiefly by shallowness, unless protective cover 
is maintained. 

Unit VIIs-1—Shallow and moderately deep, 
steep and moderately steep, somewhat ex- 
cessively drained and somewhat poorly 
drained loamy and clayey soils; on 
uplands. 


Class VIII—Soils and landforms have limitations that 
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preclude their use for commercial crop production 
and that restrict their use to recreation, wildlife 
habitat, or water supply (none in Woodson County). 


Predicted yields 


Table 2 gives the predicted average yields per acre 
of the principal crops grown in the county. The yields 
are estimated averages over a period of years. They 
are based on information received from farmers’ rec- 
ords, county extension agents’ test plots, and obser- 
vations of conservationists. 

Crop yields vary widely and are greatly influenced 
by management practices, weather, and damage from 
insects or disease. In estimating yields, the effects of 
all factors except management were minimized. 
These yields are expected under improved manage- 
ment, or management used by farmers when they 
apply most of the latest proven practices. These 
practices are suggested under “Use of Soils for 
Crops.” Generally, they are practices that protect the 
soil from erosion and conserve water. They include 
terracing, contouring, using minimum tillage, return- 
ing crop residue to the soil, and using a suitable 
cropping system. Other practices are planting 
adapted crop varieties, using fertilizer properly, and 
controlling insects and weeds. 


Use of Soils for Woodland’ 


Discussed in this section are woodland suitability 
groups, their potential productivity, some hazards 
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and limitations in management, and suitability of 
tree species. 

There are about 20,000 acres of woodland in Wood- 
son County, about 5 percent of the total land area. An 
estimated 70 percent of the woodland is used for 
grazing. 

Approximately half of the woodland is in the up- 
lands, mostly in the southwest part of the county, and 
some small areas are scattered in the western half. 
The remaining woodland is in bottom land areas. 

The upland woodland is an oak-hickory plant asso- 
ciation with an understory of grasses. This is 
commonly referred to as a savannah type of plant 
association. Blackjack and post oaks produce more 
than 90 percent of the annual woody production. Hick- 
ory and red oaks, with a slight amount of sumac and 
buckbrush, produce the remainder; little and big blue- 
stem provide 75 percent of the annual grass yields; and 
the rest comes from Indiangrass, sedges, switchgrass, 
Virginia wildrye, rosette panicums, and a variety of 
lesser species. Total herbage yields, by types of vegeta- 
tion, vary according to percent of the soil surface 
covered by tree canopies. When the canopy cover is 0 to 
25 percent, trees produce 10 to 25 percent of the total 
herbage yield. Trees produce 90 to 100 percent of the 
total herbage yield when the canopy cover ranges from 
76 to 100 percent. Refer to table 4, under Shallow 
Savannah range site, for the herbage production in 
relation to percent of canopy coverage. 

The use and management of Darnell soils, in wood- 
land suitability group 5d2, is also discussed under 
Shallow Savannah range site, and of Niotaze soils, in 
woodland suitability group 5r2, and Stephenville 
soils, in woodland suitability group 5dl, are discussed 
under Savannah range site in the section “Range.” 


TABLE 2.—Predicted average yields per acre of principal crops grown under a high level of management 


[Absence of a yield indicates that the crop is not commonly grown on the specified soil. Soils not listed are not generally used for the 
crops shown] 


Bu Bu Bu Tor 
Bates loam, 1 to 4 percent slopes __-------------------------- 55 23 3.1 5.0 
Bates loam, 4 to 7 percent slopes _____------..---------------- 50 20 2.6 4.8 
Cleora fine'sandy loam: 22<2--2-cssesee cece teense e 55 30 4.0 7.5 
Dennis silt loam, 1 to 3 percent slopes __-.-------------------- 68 82 4.0 5.8 
Dennis silt loam, 3 to 6 percent slopes -.---------------------- 66 26 3.5 5.5 
Dennis silty clay loam, 1 to 3 percent slopes, eroded —____----- 55 22 3.1 4.8 
Dennis and Eram soils, 3 to 7 percent slopes, eroded ~__-__---- 35 15 1.9 4.0 
Dwight silt loam, 0 to 2 percent slopes ___-_____---------------- 37 li 1.7 a2 
Eram silty clay loam, 1 to 4 percent slopes ..----_------------- 50 23 3.0 5.5 
Eram silty clay loam, 4 to 7 percent slopes _.------------------ 39 20 2.6 4.8 
Hepler silt loam _________------.------------------------------ 68 33 4.2 7.5 
Kenoma silt loam, 1 to 2 percent slopes _-__-__--_----_-------- 66 24 2.9 5.0 
Kenoma-Olpe complex, 2 to 7 percent slopes ___.._-_-_.-----... 38 18 1.9 4.5 
Kenoma and Woodson soils, 1 to 3 percent slopes, eroded _-_.-.-! 52 20 2.5 4.0 
Leanna silt loam .._..-..----------------------------------4 61 26 3.1 7.0 
Lula silt loam, 0 to 2 percent slopes __----..-------------------+ 65 30 3.5 6.5 
Lula-Dwight complex, 0 to 2 percent slopes _._..__-_.--------_ 50 20 2.3 4.5 
Mason SUC 1ORIN cnc ccc we ewes eeenbeesaceeweaeuebes 70 33 4.2 7.5 
Osage silty clay ___________.____-_.--------------------------- 60 26 2.0 4.5 
Osage silty clay loam __-__---_--__-~---.--------------------- 70 31 2.8 6.0 
Ringo silty clay loam, 4 to 7 percent slopes = _----_----_-------- 50 24 3.0 5.1 
Stephenville fine sandy loam, 1 to 4 percent slopes ___--------- 45 22 2.6 5.2 
Summit silty clay loam, 1 to 4 percent slopes ..---------------- 65 80 3.5 5.8 
Summit silty clay leam, 4 to 7 percent slopes __....------------ 60 25 3.1 5.5 
Verdigris silt loam  ________------__-------------------------- 73 35 4.8 8.0 
Woodson silt loam, 0 to 2 percent slopes ---------------------- 66 24 2.9 5.0 


' Animal-unit-months is a term used to express the carrying capacity of pasture. It is the length of time that one animal unit (one cow, 
steer, or horse; five hogs; or seven sheep or goats) can graze 1 acre without damaging the pasture. 
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Woodland suitability groups 


Some soils of Woodson County that have potential 
for use as woodland have been placed in woodland 
suitability groups to assist owners in planning the 
use of their soils for wood crops. Each group is made 
up of soils that are suited to the same kinds of trees, 
that need approximately the same kind of manage- 
ment when the vegetation on them is similar, and 
that have about the same potential productivity. 

Each woodland group is identified by a three-part 
symbol, such as 1w5, 2c8, or 3r2. The first part of the 
symbol, a number, indicates the relative potential 
productivity of the soils in the group: 1 = very high; 2 
= high; 3 = moderately high; 4 = moderate; and 5 = 
low. These ratings are based on field determinations 
of the average site index of an indicator forest type or 
species. Site index is the height, in feet, that the 
dominant trees of a given species, on a specified kind 
of soil, reach in a natural, unmanaged stand in a 
stated number of years. For the merchantable hard- 
woods and softwoods in this county, the site index is 
the height reached in 50 years, except for cottonwood, 
for which the index is height reached in 30 years. 

The second part of the symbol identifying a wood- 
land group is a small letter. This letter indicates an 
important soil property that imposes a slight to se- 
vere hazard or limitation in managing soils of the 
group for wood crops. A letter ¢ shows that the main 
limitation is the kind or amount of clay in the upper 
part of the soils in the group; o shows that the soils 
have few limitations that restrict their use for trees; 
r shows that the main limitation is steep slopes; s 
shows that the soils are sandy and dry, have little or 
no difference in texture between the surface layer 
and the subsoil, have low available water capacity, 
and generally have a low supply of plant nutrients; w 
shows that water in or on the soil, either seasonally 
or year round, is the chief limitation; and d shows 
that the main limitation is restricted depth to root 
zone, due to depth to rock or shale. 

The third part of the symbol indicates the degree of 
hazard or limitation. The numeral 7 indicates soils 
that have no limitations, or only slight limitations, 
the numeral 2 indicates soils that have one or more 
moderate limitations, the numeral 3? indicates soils 
that have one or more severe limitations, and the 
numeral 0 indicates that the soils are not suitable for 
producing timber commercially. 

Factors that affect management of soils for wood- 
land in Woodson County are hazards of windthrow 
and erosion, equipment restrictions, seedling mortal- 
ity, and plant competition. 

To facilitate management, the soils of Woodson 
County have been placed in woodland groups, which 
are described in this section. Important to the de- 
scription of each woodland group are the ratings 
made for hazard of windthrow, hazard of erosion, 
restrictions to use of equipment, hazard of seedling 
mortality, and risk of competition from undesirable 
plants. These ratings are always slight, moderate, or 
severe, The following explanations of these ratings 
apply to all woodland suitability groups in Woodson 
County. 

Erosion hazard refers to the potential hazard of soil 
losses in woodland. The hazard is slight if expected 


soil losses are small; moderate if some losses are 
expected and care is needed during logging and 
construction to reduce soil losses; severe if special 
methods of operation are necessary for preventing 
excessive soil losses. In Woodson County, only the steep 
soils are subject to severe erosion. 

Equipment restrictions are rated on the basis of soil 
characteristics that limit or prohibit the use of equip- 
ment commonly used in tending and harvesting trees. 
In Woodson County the soil characteristics having 
the most limiting effects are drainage, depth to water 
table, slope, and texture of the surface layer. Slight 
means that there is no restriction in the kind of 
equipment or in the time of year it is used; moderate 
means that use of equipment is restricted for less 
than three months of the year; and severe means that 
special equipment is needed, and its use is restricted 
for more than three months of the year. 

Seedling mortality refers to the expected degree of 
mortality of planted seedlings as influenced by kinds 
of soil when plant competition is not a limiting factor. 
Considered in the ratings are depth to the water 
table, hazard of flooding, drainage, soil depth and 
structure, and degree of erosion. Normal rainfall, good 
planting stock, and proper planting are assumed. A rat- 
ing of slight indicates an expected loss of less than 25 
percent of the planted seedlings; moderate, a loss of 25 to 
50 percent; and severe, a loss of more than 50 percent. 
Special preparation of the site is needed before planting 
on soils rated severe and on most soils rated moderate. 

Plant competition is rated on the basis of the 
degree to which unwanted plants invade openings in 
the tree canopy. Considered in the ratings are availa- 
ble water capacity, fertility, drainage, and degree of 
erosion. A rating of slight means that competition 
from other plants is not a problem; moderate, that 
plant competition delays development of fully stocked 
stands of desirable trees; and severe, that plant 
competition prevents establishment of a desirable 
stand unless intensive site preparation and such 
practices as weeding are used to control undesirable 
plants. 


Windthrow hazard measures the effect of the soils 
on root development and the ability of the soil to hold 
trees firmly. The hazard is slight when effective 
rooting depth is more than 20 inches and the tree 
withstands most wind; moderate when effective root- 
ing depth is 10 to 20 inches and some trees are blown 
down during periods of excessive soil wetness and 
strong wind; severe when effective rooting depth is 10 
sett or less and trees will not stand alone in strong 
wind. 

In Table 3 the soils are placed in woodland suitabil- 
ity groups, management limitations for particular 
soils are given, and some of the preferred timber 
species and their average site indexes are shown. 

In the following paragraphs, the woodland suitabil- 
ity groups in Woodson County are described. 

WOODLAND SUITABILITY CROUP 202 

This group consists of deep, well-drained loamy 
soils on bottom lands that are subject to occasional 
flooding. Available water capacity is high and natural 
fertility is medium. Productivity is high. Important 
species are cottonwood and red oak. The main limita- 
tion is moderate plant competition. 
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TABLE 3.—Woodland suitability 


[Soil series not listed are not extensively used for woodland] 


. F Important Site Erosion Equipment 
Soil series species index] hazard restrictions 
Cleora se- 202 |Cottonwood 100 | Slight ____| Slight 
ries. | |Redoak _____ 80 
Sweetgum __. 90 
Darnell se- | 5d2)Post oak _____ 45 | Moderate__| Moderate 
ries. Blackjack oak-) 40 
Hepler se- Upland oaks . 67 | Slight  __.-| Moderate - 
ries, Hackberry ___ 76 
Peer 80 
EeA 73 
Cottonwood - 90 
Leanna se- Upland oaks _ 65 | Slight ____| Moderate - 
ries. Hackberry ...., 75 
Cottonwood _j 85 
Green ash __-_ 75 
ori 85 
Mason se- Sweetgum -_--| 80 | Slight ____} Slight ____ 
ries. |  |Redoak __..-- 65 
Green ash _.-| 75 
Black walnut 75 
Cottonwood -| 90 
Niotaze se- | 5r2|Post oak _____- 50 | Moderate Moderate - 
ries. Blackjack oak 45 
svesud 48 
eussed 48 
Se osu 48 
Osage se- | 4w2/Pin oak _____ 74 | Slight -...| Moderate 
ries; |  |Buroak ___.. 56 
Silty Green ash __- 70 
clay Hackberry ___| 66 
loam, ickory ___--- 59 
See ac 74 
Silty | 5w3]Pinoak _____J 50 | Slight  -._.] Severe ____ 
clay. | [Pecan _______ 1 40 
Stephen- | 5d1|Post oak ____- | 50/Slight -__| Slight __ 
ville se- Blackjack oak} 45 
ries. 
Verdigris Upland oaks _ 56 | Slight --__| Moderate — 
series. Hackberry ___ 69 
Black walnut 70 
Soft maple __- 61 
Green ash _...| 60 
87 
eee 73 
ae 85 


_---} Slight 


. : favor 
Seedling Plant Windthrow | Tees tof 
mortality {competition hazard ee [Trees to plant 
_---| Moderate -| Slight _.-_] Cottonwood,| Black wal- 
black wal- nut, cot- 
nut, syea- tonwood, 
more. sycamore. 

Slight ____] Slight _.__] Moderate_.| Upland oaks_| Upland oaks. 

Moderate.- Moderate --| Slight -___| Upland oaks,| Pecan, green 
hackberry, ash, syca- 
green ash, more. 
pecan, syc- 

amore. 

Moderate -| Moderate --| Slight __._| Upland oaks,| Pecan, green 
hackberry, ash, syca- 
sycamore, more, cot- 
green ash, tonwood. 
pecan, 
hickory. 

Slight ____| Slight -..1 Slight _...; Sweetgum, | Sweetgum, 
red oak, red oak, 
green ash, green ash, 
black wal- black wal- 
nut, cot- nut. 
tonwood. 

Slight __..) Slight __.| Moderate_.| Upland oaks,| Upland oaks. 
hickory. 

Moderate -| Moderate _| Slight -_... Pin oak, bur| Green ash, 
oak, green pecan, pin 
ash, hack- oak. 
berry, pe- 
can. 

Moderate _| Moderate _| Slight -___| Pin oak, bur Green ash, 
oak, green pecan, pin 
ash, hack- oak. 
berry, pe- 
can. 

Slight | Slight  ._.| Slight ___| Upland oaks_| Upland oaks. 

Slight -_.. Moderate _] Slight  ___| Upland oaks, Cottonwood, 
hackberry, sycamore, 
black wal- pin oak. 
nut, green 
ash, cot- 
tonwood. 


WOODLAND SUITABILITY GROUP 301 


This group consists of deep, well-drained loamy 
soils on bottom lands and terraces that are subject to 
occasional flooding. Available water capacity is high, 
and natural fertility is medium to high. These soils 
are well suited to trees, and productivity is moder- 
ately high. Important species are black walnut, red 
oak, cottonwood, and green ash. 


WOODLAND SUITABILITY GROUP 302 


This group consists of deep, moderately well 
drained loamy soils on bottom lands that are subject 
to occasional flooding. Available water capacity is 
very high, and natural fertility is medium to high. 
Productivity is moderately high. Important species 
are black walnut, cottonwood, green ash, and hack- 
berry. The main limitations are restrictions on use of 
equipment and invasion by weedy plants. 
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WOODLAND SUITABILITY GROUP 3w2 


This group consists of deep, poorly drained and 
somewhat poorly drained soils on bottom lands that 
are subject to occasional flooding. The soils have a 
surface layer of silt loam and subsoil of silty clay loam 
or silty clay. Available water capacity is high where 
the subsoil is silty clay loam and moderate where the 
subsoil is silty clay. Natural fertility is medium. Pro- 
ductivity is moderately high. Important species in a 
natural stand are cottonwood, green ash, and hack- 
berry. The main limitation is the hazard of flooding, 
which affects stand development and control of weeds, 
trees, and vines. 


WOODLAND SUITABILITY GROUP tw2 


This group consists of deep, poorly drained soils on 
bottom lands. The soils have a surface layer of silty 
clay loam and a subsoil of silty clay and are subject to 
occasional flooding. Available water capacity is mod- 
erate, and natural fertility is medium. Productivity 
is moderate. Important species are pin oak, bur oak, 
hackberry, and pecan. The main limitations are seed- 
ling mortality and invasion by weedy plants. 


WOODLAND SUITABILITY GROUP 5d) 


This group consists of moderately deep, gently slop- 
ing and sloping, well-drained loamy soils on uplands. 
Available water capacity is low, and natural fertility 
is low. Productivity is low. Important species are post 
oak and blackjack oak. The main limitation is re- 
stricted rooting depth. 


WOODLAND SUITABILITY GROUP 5d2 


This group consists of shallow, sloping and steep, 
well-drained and somewhat excessively drained 
loamy soils on uplands. Available water capacity is 
very low, and natural fertility is low. Productivity is 
low. Important species are post oak and blackjack 
oak. The main limitations are soil depth and steep- 
ness of slope, which affect the hazards of erosion and 
windthrow and restrict use of equipment. 


WOODLAND SUITABILITY GROUP 5r2 


This group consists of moderately deep, somewhat 
poorly drained soils on uplands. The soils have a 
surface layer of loam and a subsoil of silty clay. 
Available water capacity and natura] fertility are 
low. Productivity is low. Important species are post 
oak and blackjack oak. The main limitation is steep- 
ness of slope, which affects the hazards of erosion, 
seedling mortality, and plant competition. 


WOODLAND SUITABILITY GROUP 5w3 


This group consists of deep, poorly drained, clayey 
soils on bottom lands that are subject to occasional 
flooding. Available water capacity is moderate, and 
natural fertility is medium. Productivity is low. Im- 
portant species are pin oak, bur oak, hackberry, and 
pecan. The main limitations are wetness, flooding, 
and clayey texture, which restrict use of equipment 
and affect seedling mortality. 


Range‘ 


Woodson County has approximately 142,500 acres of 
range, about 45 percent of its total land area. An 
additional 10,300 acres of land classed as upland 
woodland is used as range and is discussed in the 
Savannah and Shallow Savannah range site descrip- 
tions as well as in the section “Use of Soils for 
Woodland.” Another 23,500 acres of pasture has been 
established in the county. Range, pasture, and upland 
woodland together make up about 55 percent of the 
total land area of the county. On this land the princi- 
pal farm income is derived from grazing of livestock, 
but some is derived from harvest of hay. 

Livestock operations consists primarily of cow-calf 
units. Stocker-feeder programs and yearling opera- 
tions are also used by a number of ranches. A major 
feedlot with capacity for 20,000 head is also located in 
the county. More than 7 million dollars in beef sales is 
recorded in the county each year. This represents 
approximately 60 percent of the total farm income of 
the county. 

Range is also used by whitetail deer, as well as by 
prairie chicken, quail, and rabbit, which depend on it 
for food and cover. 

In Woodson County the soils that formed in lime- 
stone and associated shale differ significantly from 
soils that formed in sandstone and associated shale. 
Range vegetation is influenced by these soil differ- 
ences, and, where significant, these differences are 
noted in the individual range site descriptions. Fig- 
ures 23 and 24 show the relationship of major soils 
and range sites on the limestone and sandstone land- 
scapes, respectively. 

Bottom-land or alluvial soils are present in both 
landscapes. These are the most productive soils in the 
county. In many places these soils have been con- 
verted to pasture, hayland, or cropland to provide 
forage and feed used for livestock. 


Range sites and condition classes 


The climax plant community is the native plant 
community best adapted to the particular environ- 
mental complex of the site. It is relatively stable and 
in equilibrium with the environment. Variability 
within reasonable limits is the rule rather than the 
exception as the plant community responds to sea- 
sonal and annual climatic conditions. 

Most of the soils in Woodson County support climax 
vegetation that is suitable for use by grazing ani- 
mals. Soils that produce similar kinds and amounts of 
climax vegetation are grouped into range sites for 
inventory and management purposes. Most of the 
soils in the county are dominated by grasses and 
forbs in climax condition. Woody vegetation is a cli- 
max component on some soils. 

A range site is a distinctive kind of range that 
differs from other kinds of range in its potential to 
produce native plants. In the absence of abnormal 
disturbance and site deterioration, a range site sup- 
ports a plant community different from other range 


4By LEONARD J. JURGENS, range conservationist, Emporia, 
Kansas. 


38 SOIL SURVEY 


LOAMY 
LOWLAND 
SITE 


LOAMY 
UPLAND 
SITE 


CLAY 
LOWLAND 
SITE 


CLAY 
UPLAND 
SITE 


Osage-sic Mason Woodson Summit 
Leanna Verdigris Kenoma 
Osage -sicl 


Stream 
Channel 


CLAY UPLAND 

SHALLOW LIMY 

COMPLEX 
Ringo 
Sogn 


SHALLOW FLATS 
SHALLOW LIMY 
COMPLEX 


Clareson 
Sogn 


ee 


Figure 23.—Major range sites and soils overlying limestone in Woodson County. 


sites in terms of kind or proportion of species or in 
total annual yield. 

Range condition is the present state of the vegeta- 
tion of a range site in relation to the climax plant 
community for that site. 

Range condition classes are an expression of the 
degree to which the present composition, expressed in 
percent, has departed from that of the climax plant 
community of a range site. Four range condition 
classes are recognized: excellent, which means that 76 
to 100 percent of the climax vegetation is present; good, 
which means that 51 to 75 percent is present; fair, 
which means that 26 to 50 percent is present; and poor, 
which means that 0 to 25 percent is present. 

The purpose of determining range condition is to 
approximately measure changes that have taken place 
in the plant cover and thereby provide a basis for 
predicting the nature and direction of changes in the 
plant community to be expected from management. 

The range condition of an area of land within a 
range site is determined by comparing present vege- 
tation with the climax plant community, as indicated 
by the range condition guide for the site. To facilitate 


this process, components of the plant community are 
segregated according to their response to grazing. 
These component categories are decreaser, increaser, 
and invader plants. 


Decreaser plants are species in the climax plant 
community that decrease in relative abundance when 
such a community is subject to continued excessive 
grazing. Usually the decrease results from excessive 
grazing associated with high animal preference for 
the species. The total of all such species is counted in 
determining range condition class. 


Increaser plants are species in the climax plant 
community that usually increase in relative abun- 
dance when the community is subject to continued 
excessive grazing. Plants that have a moderately 
high grazing value may initially increase, then de- 
crease as grazing pressure continues. Others of low or 
negligible grazing value may continue to increase. 
Under prolonged excessive grazing, increaser plants 
may dominate the site. In determining range condi- 
tion, only that portion of increaser species in the 
climax plant community is counted. 
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Figure 24,.—Major range sites and soils overlying sandstone in Woodson County. 


Invader plants are not members of the climax plant 
community for the site. They invade the community 
as a result of various kinds of disturbances. They are 
not restricted to exotics, and may be normal compo- 
nents of the climax plant community of other range 
sites in the same locality. They may be annual or 
perennial, woody or herbaceous. Their forage value or 
grazing value may be high or low. Invader plants are 
not counted in determining range condition class. 


Descriptions of range sites 


The Loamy Upland and Clay Upland range sites 
are the most widely distributed range sites in Wood- 
son County. The Clay Lowland and Loamy Lowland 
range sites are limited to the flood plains. The Shal- 
low Flats and Shallow Limy range sites are found on 
the limestone-derived soils, and the Savannah, Shal- 
low Sandstone, and Shallow Savannah range sites 
are associated with the sandstone-derived soils. The 
Claypan range site occurs as an inclusion in other 
sites, or it is found as an individual mapping unit and 
used primarily as range. Where significant, manage- 
ment practices on particular soils are listed in the 
individual range site descriptions. For a more com- 
plete description of the various soils in these range 
sites, review the section “Descriptions of the Soils.” 


CLAY LOWLAND RANGE SITE 


Osage silty clay and Leanna silt loam are the only 
soils in this range site. These soils are occasionally 
flooded. They are used for native meadow, cultivated 
crops, and range. The climax plant community on this 
site is about 30 percent prairie cordgrass; 20 percent 
eastern gamagrass; 10 percent each, switchgrass, big 
bluestem, and indiangrass, and 5 percent each, tall 
dropseed, Maximilian sunflower, forb decreasers, and 
sedges. Production rangés from 10,000 pounds of air- 
dry forage per acre in favorable years to 4,000 pounds 
per acre in unfavorable years. All species provide 
forage for livestock. . 

Heavy grazing causes eastern gamagrass, big 
bluestem, and indiangrass to decrease. As grazing 
pressure continues, prairie cordgrass and switchgrass 
also decrease. Tall dropseed and ironweed are the 
major increasers. Invaders, such as sumpweed, lance- 
leaf ragweed, barnyardgrass, annual three-awn, and 
weed trees, move in. 

Continued heavy use results in a plant community 
consisting mainly of weed trees, tall dropseed, purple- 
top, barnyardgrass, sumpweed, lanceleaf ragweed, 
annual three-awn, and other low-quality annual 
grasses and forbs. All of these are poor quality forage 
for livestock. 
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Most grazed areas of this site are in poor to fair 
condition. Brush and weed control, along with de- 
ferred grazing, are necessary to restore productivity 
on this site. If an area of this site is large enough to 
manage separately from the surrounding range sites, 
it should be fenced separately for proper grazing 
management. 

On Leanna soils slickspots are common. On these 
slickspot areas, western wheatgrass is the principal 
species, and sedge and rush species provide most of 
the remaining herbage. 


CLAY UPLAND RANGE SITE 


This site consists of the soils of the Eram, Kenoma, 
Ringo, and Woodson series and of eroded Dennis soils. 
The climax plant community on this site is about 25 
percent big bluestem; 20 percent little bluestem; 15 
percent each, indiangrass and switchgrass; 5 percent 
each, Virginia wildrye, side-oats grama, and tall drop- 
seed; 3 percent each, sedges and forb decreasers; and 
2 percent each, rosette panicums and leadplant amor- 
pha. Production ranges from approximately 7,500 
pounds of air-dry forage per acre in favorable years to 
2,500 pounds per acre in unfavorable years. All spe- 
cies provide forage for livestock. 

Light summer grazing favors little bluestem at the 
expense of big bluestem. Under heavy grazing big 
bluestem, little bluestem, and indiangrass are re- 
placed by tall dropseed and some side-oats grama. As 
heavy grazing continues, tall dropseed and heath 
aster increase. Invaders, such as annual three-awn, 
annual bromes, annual ragweed, and lanceleaf rag- 
weed, come in. Tall dropseed, heath aster, and an- 
nuals dominate when range condition is reduced to 
fair or poor. : : 

Abandoned cultivated fields on this range site, 
consisting of eroded Dennis and Eram soils, need 
treatment and reseeding. Their present cover, mostly 
annual three-awn, provides little soil protection and 
inhibits the establishment of climax species. 


CLAYPAN RANGE SITE 


Dwight soils and small included slickspots of Den- 
nis and Leanna soils are in this range site. The 
climax plant community on this site is about 20 
percent switchgrass; 15 percent each, side-oats grama 
and little bluestem; 10 percent each, tall dropseed and 
western wheatgrass; 5 percent each, blue grama, 
buffalograss, sedges, forb increasers, and forb de- 
creasers; 3 percent Virginia wildrye; and 2 percent 
Canada wildrye. Production ranges from 4,000 pounds 
of air-dry forage per acre in favorable years to 1,500 
pounds per acre in unfavorable years. All species 
provide forage for livestock. 

Species composition is affected by the variable alka- 
linity and salinity in these soils and because livestock 
frequently graze this site heavily. Under heavy graz- 
ing, rapid degeneration occurs, and little bluestem, 
switchgrass, and side-oats grama are replaced by blue 
grama and occasionally by buffalograss. Tall drop- 
seed, western ragweed, and annual grasses invade. 
Tall dropseed, annual three-awn, annual bromes, an- 


nual dropseed, and lanceleaf ragweed dominate un- 
der conditions of severe overuse. 

This site responds slowly to management but will 
provide excellent forage if used in a planned grazing 
system. 


LOAMY LOWLAND RANGE SITE, 


This range site, in climax condition, is the most 
productive site in the county. It consists of the soils of 
the Cleora, Hepler, Mason, and Verdigris series and 
Osage silty clay loam. These soils are limited in 
extent and are used mostly for cultivated crops, 
pasture, and hay. The climax plant community on 
this site is about 20 percent each, big bluestem and 
eastern gamagrass; 15 percent indiangrass; 10 per- 
cent switchgrass; 5 percent each, prairie cordgrass, 
tall dropseed, sedges, forb decreasers, forb increasers, 
and woody increasers; 3 percent Virginia wildrye; and 
2 percent Canada wildrye. Production ranges from 
10,000 pounds of air-dry forage per acre in favorable 
years to 6,000 pounds per acre in unfavorable years. 
All species except the forbs and woody increasers 
provide forage for livestock. 

Grazed areas in this range site are generally over- 
grazed because of their accessibility and position in 
the landscape. Eastern gamagrass and other de- 
creaser forbs quickly decrease under heavy grazing. 
Following in the decline are big bluestem, indian- 
grass, switchgrass, and wildryes. These species are 
replaced by buckbrush, tall dropseed, forb increasers, 
and weed trees. As grazing pressure continues and a 
canopy of weed trees develops, the site is reduced to 
weed trees, annual grasses, buckbrush, green muhly, 
and sedges. 

Brush control and controlled burning are used to 
restore this site on many areas. Reseeding is neces- 
sary to obtain adequate production of the climax 
species on some areas. 


LOAMY UPLAND RANGE SITE 


This site consists of soils of the Bates, Dennis, Lula, 
Olpe, and Summit series. It is the largest and the 
most productive upland range site in the county. The 
climax plant community on this site is about 30 
percent big bluestem; 25 percent little bluestem; 15 
percent indiangrass; 10 percent switchgrass; 5 per- 
cent each, tall dropseed, forb decreasers, and forb 
increasers; 3 percent side-oats grama; and 2 percent 
rosette panicums. Production ranges from 7,500 
pounds of air-dry forage per acre in favorable years to 
3,500 pounds per acre in unfavorable years. All spe- 
cies provide forage for livestock. 

With excessive grazing, big bluestem, little blue- 
stem, indiangrass, and switchgrass are reduced and 
replaced by tall dropseed, side-oats grama, and forb 
increasers. Broomsedge and blackberry increase on 
the Dennis and Bates soils on the sandstone land- 
scapes. On the Summit and Lula soils in the lime- 
stone landscapes, tall dropseed and side-oats grama 
are major increasers. As grazing pressure continues, 
the vegetation is reduced to tall dropseed, buckbrush, 
annual bromes, annual three-awn, broomweed, an- 
nual ragweed, and other annuals. 
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Areas in poor condition frequently need brush con- 
trol before significant improvement can be made in 
range condition. Abandoned, formerly cultivated 
fields on this range site can be restored by reseeding. 


SAVANNAH RANGE SITE 


This range site consists of soils of the Niotaze and 
Stephenville series. The climax plant community on 
this site is made up of about 25 percent each, big 
bluestem and little bluestem; 15 percent post oak and 
blackjack oak; 10 percent indiangrass; 5 percent each, 
switchgrass, forb decreasers, and woody increasers; 3 
percent each, tall dropseed and rosette panicums; and 
2 percent each, Virginia wildrye and sedges. Produc- 
tion ranges from 5,000 pounds of air-dry forage per 
acre in favorable years to 2,500 pounds per acre in 
unfavorable years All except the woody species pro- 
vide forage for cattle. Sheep and goats readily eat the 
sprouts of the woody species, and deer make very 
light use of these species. 

Under heavy grazing by cattle, woody plants, 
broomsedge, purpletop, and annual grasses replace 
little bluestem, big bluestem, indiangrass, and switch- 
grass. The woody sprouts are eliminated along with 
climax grasses when the site is overgrazed by goats 
and sheep. The result is an overstory of post oak and 
blackjack oak and an understory of annual grasses, 
broomsedge, silver bluestem, and purpletop. 


SHALLOW FLATS RANGE SITE 


This range site consists only of Clareson soils in the 
Clareson-Sogn complex. The climax plant community 
on this site is about 30 percent little bluestem; 15 
percent each, big bluestem and side-oats grama; 10 
percent indiangrass; and 5 percent each, switchgrass, 
tall dropseed, blue and hairy grama, forb decreasers, 
forb increasers, and woody increasers. Production 
ranges from 5,000 pounds of air-dry forage per acre in 
favorable years to 2,500 pounds per acre in unfavora- 
ble years. All species except the woody increasers 
provide forage for livestock. 

Under excessive grazing, big bluestem, indiangrass, 
switchgrass, and little bluestem decrease. Tall drop- 
seed, woody increasers, forb increasers, and side-oats 
grama increase. Annual grasses, broomsedge, buck- 
brush, and silver bluestem invade. Continued heavy 
grazing reduces the plant composition to sumac spe- 
cies, skunkbush, buckbrush, and other woody invad- 
ers, along with broomweed, silver bluestem, annual 
three-awn, and annual bromes. Brush control, along 
with deferred grazing, is the best method of restora- 
tion because tillage operations are not feasible. 


SHALLOW LIMY RANGE SITE 


Only Sogn soils are in this range site. The climax 
plant community on this site is about 25 percent side- 
oats grama; 20 percent little bluestem; 10 percent 
each, blue grama and big bluestem; and 5 percent 
each, indiangrass, switchgrass, buffalograss, hairy 
grama, forb decreasers, forb increasers, and woody 
inereasers. Production ranges from 3,500 pounds of 
air-dry forage per acre in favorable years to 1,500 
pounds per acre in unfavorable years. All species 


except the woody increasers provide forage for 
livestock. 

When this site is overgrazed, plant composition 
changes rapidly on this site. Little bluestem, indian- 
grass, switchgrass, and decreaser forbs are replaced 
by buffalograss, blue grama, and hairy grama. Side- 
oats grama increases slowly, but as grazing pressure 
is continued or increased, it also declines. When the 
site is in poor condition, most of the vegetation con- 
sists of silver bluestem, buffalograss, hairy grama, 
smooth sumac, skunkbush, annual bromes, and 
prickly pear. As much as 20 percent of the soil surface 
is covered by limestone rock, which makes use of 
mechanical equipment difficult. Land treatment con- 
sists primarily of good range management practices. 


SHALLOW SANDSTONE RANGE SITE 


This range site consists of Collinsville soils that are 
in complex with Eram soils. The climax plant commu- 
nity on this site is made up of about 30 percent little 
bluestem; 25 percent big bluestem; 10 percent each, 
indiangrass and switchgrass; 5 percent each, forb 
decreasers, forb increasers, and woody increasers; 3 
percent each, broomsedge and rosette panicums; and 
2 percent each, purple lovegrass and sedges. Produc- 
tion ranges from 4,000 pounds of air-dry forage per 
acre in favorable years to 2,000 pounds per acre in 
unfavorable years. All except the woody increasers 
provide forage for cattle, but sheep and goats readily 
utilize these species. 

When this range site is overgrazed, blackberry, 
sumac, broomsedge, and purple lovegrass increase, 
followed by annual three-awn, annual broomweed, 
lanceleaf ragweed, and purpletop. If grazing pressure 
continues, the vegetation degenerates to woody 
shrubs, broomsedge, purpletop, annual grasses, and 
some forb increasers. Overgrazing by sheep and goats 
causes the forbs and woody species to be grazed out, 
and broomsedge, purple lovegrass, purpletop, and 
annual grasses are the main remaining plants. Small 
sandstone rocks on the surface and in the soil make 
equipment use difficult. When this site is in poor or 
fair range condition, brush control and deferred graz- 
ing during the growing season are the best methods 
to restore it to excellent condition. 


SHALLOW SAVANNAH RANGE SITE 


This range site occurs only in complex with the 
Savannah range site. Darnell soils are the only soils 
in the Shallow Savannah range site in Woodson 
County. The climax plant community on this site is 
about 35 percent little bluestem; 20 percent post oak 
and blackjack oak; 10 percent big bluestem; 5 percent 
each, indiangrass, forb decreasers, forb increasers, 
and woody increasers; 3 percent each, switchgrass, 
tall dropseed, and rosette panicum; and 2 percent 
each, Virginia wildrye, Canada wildrye, and sedges. 
Production, quite variable due to soils and weather 
hmitations, ranges from 3,500 pounds of air-dry for- 
age per acre in favorable years to 1,500 pounds per 
acre in unfavorable years. If the site is in excellent 
condition, about 75 percent of the forage, all but the 
woody species, provides grazing for cattle. 
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Under heavy grazing by cattle, little bluestem, big 
bluestem, indiangrass, switchgrass, and forb decreas- 
ers are replaced by blackberry, sumac, buckbrush, 
broomsedge, purpletop, and annuals. With continued 
heavy grazing, post oak and blackjack oak form a 
dense canopy that allows very limited growth of 
sedges, buckbrush, purpletop, and shade-tolerant 
annuals in the understory. Overgrazing by sheep and 
goats eliminates the woody species, oak sprouts, most 
forbs, and the climax grasses. the result is an over- 
story of post oak and blackjack oak and an understory 
of annual bromes, annual three-sawn, broomsedge, and 
tall dropseed. A high percentage of sandstone rock is at 
or near the surface, and large boulders occur in some 
areas. 

If only cattle graze the Shallow Savannah and 
Savannah range sites, brush control] is needed to 
maintain climax vegetation. A combination of light 
summer grazing by sheep and goats with moderate 
dormant-season grazing by cattle is an effective 
method of maintaining these range sites near climax. 
Brush control is needed to restore pastures in poor 
and fair range condition. 

The following comparisons of herbage yields of 
trees and shrubs and of grasses and forbs, according 
to percentage of canopy coverage, are based on clip- 
ping data obtained during the period 1966-70. Herb- 


age on trees and shrubs consists of leaves, twigs, 
and floral parts produced during a growing season. 


Under 0- to 25- percent canopy, the herbage yield 
is 5 to 30 percent for trees and shrubs and 70 
to 95 percent for grasses and forbs. 

Under 26- to 50- percent canopy, the yield is 30 to 
65 percent for trees and shrubs and 35 to 70 
percent for grasses and forbs. 

Under 51- to 75-percent canopy, the yield is 65 to 
90 percent for trees and shrubs and 10 to 35 
percent for grasses and forbs. 

Under 76- to 100-percent canopy, the yield is 90 to 
95 percent for trees and shrubs and 5 to 10 
percent for grasses and forbs. 

The maximum herbage yield obtained is under a 
10- to 20-percent canopy cover. 


Wildlife*® 

In table 4, the soils are rated according to their 
capacity to produce habitat for three basic kinds of 
wildlife—openland, wetland, and rangeland wildlife. 


Farms and cropland have long been recognized as a 
major habitat of many species of wildlife. Widely 


5 By JACK W. WALSTROM, biologist, Soil Conservation 
Service. 


TABLE 4.—Potential of 


Elements of wildlife habitat 


Soil series and map symbols ‘ Domestic Wild 
vee oe grasses and herbaceous Hardwood 
P legumes 

Bates: Bb, Be: 222222. eccssnsssecscueucessesssscecwese| Fair v2n22 essence Good ___-------- 1 senceddeeces| ‘GOOd: 2c. -sessecce 
Glaréson®. (Ca. 2222-2252 cc occult ecb cot eseeeee cosets Poor __--------- Poor: .<-2s2-----. Good ---..---.--| Good: 22-.22-+-4.- 
Gleora: Cd) 222ec2 ce odes eee Sch eeek ese Good _____.----- Good ___.-------.| Good .-.--_.-----| Good -__.-~------ 
Collinsville. 22.2----222sesesecsees oeu eee teesce sees Very poor -__-- Very poor _.---| Poor -_.---------| Poor ------------ 

Mapped only in complex with Eram soils. 
Darriell:: Da. 222.4 22622 tee Sen eee coe eeeeed Very poor .---- Very poor -.---| Poor ..----------| Poor -_---_------ 

Interpretations apply also to Niotaze part. 
Dennis: Dd, De, Df\0g) © s2..-2-.----2 5-2 -ess=SSdedsunas Good -.-----.--- Good __----.----| Good __.--------- 
Dwight: Dw  o2.-----s--- ens eee ence ence see sees eeese4 Good ____--.---- Good 2ce2c2--ses| Good ..2--ssees8- 
Bram: Eb, Ec; Ex ---oseeecsnccseccec sens tte oe oe ceee eee Fair _..-------- Good ___....-_--| Good -_---------- 
Hepler® Ha. 2.2<22.22sncesce te eee ete see eens Fait seco 2es2e Good _____-----..| Good ___-__------ 
Kenoma: 

Kar cee oe eo a ee ee eos Good _.---------4 Good ~-«.22-----4 Good ....-~-2+--4 

KO ion btec ce ceeee uses eee see ee eed GO00d) 2--3-<-5<4| Goed ..--<---+-+4 Good 222-222-224 

KW jscct oie eee ee eee ese ees Good ______.----/ Good _____------] Good .----------4 
Leanna’: ba2J22 ccc. Soe seel eee at eases en eeeccess Fait cucacodesscd Good ..2----.---4 Good s.2 222-5 1 

ula: 

GB. seceeeitest cere Sesh oect ten cates seen seecees Good -.------.--4 Good _.-_-------| Good -___~------- 

EG? s22o55 ose F ees sete en ee eee Seto Good: 2 s-2-se2ec24 Good 222.------2-) Good <2-.-2.--.-- 
Mason: Ma i... secession - essere oe ese cee eseseescsd Good ____---_---4 Good _.-----<---] Good --.2.<..-... 
Niotaze: \NS’ sce ese en eee cue ss seaecesecseeusesdned Pair: -scieeduesce Good ______-----] Good -_-__------- 
Olpe? Od i222. dsc eoccolacee hte ceeece eee scetsceseuseees Pair’ -c2sccocees Good _--_.---.--] Good —_---------- 
Osage: 

OQ). S2sseese ae 2s 2oss seks ae ete ss oe ee ees ees Poor’ .c-<ecas--e=4 Fair <-cencicess Fait --cn2c2cec2 

OS) fee ceee steer oe ae eee ee atl Poor’ 2-2 222225 Walr cocecle eed Wair: 22 sescceed 
Ringo: 

RO: 244522202 sebce esc teledavet eee cee ete oe Bait. se2ssse5222 Pait.scc-eseecscd Fair 22222.-s5- 

RO? cseccce cee toc cee eee ot ere sea te ced Poor so. seesce Poor .----.--.--] Fair 2.22......-4 
Sogn: ....22--2-s-+--4 poe es pte ee wise on Same Soa Very poor __.-. Very poor -----| Poor -------~---- 

Mapped only in complex with Clareson and Ringo 

soils. 

Stephenville: Sa... 2.2.--2s-pn ose esce sees eeee ote Fair ...----.---4 Good _____._--__.} Good __---_-.----| Good .-------...- 
Stimmits. Sd'Se. 222220 ob. ie cecee seen cede eseeeesce Beife 2eeeececoot Good ..---------] Good __-------.--] Good __.--------- 
Verdipris:. Vay VG. 22c2-2 oc ec seg ecb nsoeseu ee eee Good __...------ Good __..---..--| Good _...---.-.--] Good ~_-.-.---_-_- 
Weadeon: (W2 oncoewieee act eee ee eeeosusecanees Palt *.coceeeheac’ Good _--_.-----.| Good -----.------| Good ----~--.---- 
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varied habitat patterns on lands of irregular topogra- 
phy are favorable to certain birds and mammals 
commonly known as farm wildlife. Typical of such 
species in Woodson County are cottontail rabbit, fox 
squirrel, mourning dove, and bobwhite quail. This 
does not discount the importance of songbirds and 
other nongame animals. 

Because of the large acreage of grasses in Woodson 
County, large populations of prairie chicken exist in 
their native habitat. 

Proper range management is essential to the multi- 
ple-use concept of optimum livestock-wildlife popula- 


tions. In judging range, consideration of all products. 


of the land is basic. All factors that affect stream 
flow, siltation, water yield, wildlife production, and 
recreation must be evaluated. 

The effects on wildlife of livestock grazing may be 
competitive, beneficial, or neutral, depending upon 
many variables. Such factors as type of vegetation, 
kinds and combinations of livestock, topography, 
soils, and availability of water are involved. 

Wildlife populations respond favorably to the close 
association of “life essentials” that permit an animal 
to satisfy its requirements with a minimum of move- 
ment and a maximum of security. The more cover 
types that are broken up and mixed together, the 
more individual “home ranges” there will be. 


Many farm ponds are scattered throughout the 
county, most serving a multipurpose use for livestock 
and wildlife. The main lakes in the county are To- 
ronto Reservoir, Yates Center City Reservoir, and 
State Lake. The major rivers and creeks in the 
county are the Verdigris River, Neosho River, Big 
and Little Sandy Creeks, East and West Buffalo 
Creeks, and Owl Creek. Fishing is excellent in Wood- 
son County. 

Openland wildlife are animals of cropland, pastures, 
meadows, lawns, and areas overgrown with grasses, 
herbs, shrubs, and vines. They include bobwhite 
quail, meadowlark, field sparrow, killdeer, cottontail 
rabbit, red fox, and woodchuck. Elements of wildlife 
habitat considered in rating soils for openland wild- 
life are grain and seed crops, domestic grasses and 
legumes, wild herbaceous plants, and shrubs. 

Wetland wildlife are animals of swampy, marshy, or 
open-water areas. They include ducks, geese, herons, 
shorebirds, rails, kingfishers, muskrat, and beaver. 
Elements of wildlife habitat considered in rating soils 
for wetland wildlife are wetland plants and shallow- 
water areas. 

Rangeland wildlife are animals of natural range 
areas. They include antelope, mule deer, bison, prai- 
rie chicken, coyote, jackrabbit, prairie dog, and lark 
bunting. Elements of wildlife habitat considered in 


souls for wildlife habitat 


Elements of wildlife habitat—Continued Kinds of wildlife 


. Shallow- 
Coniferous Wetland , 
plants plants peed Openland Wetland Rangeland 
Good _____--.____| POOP, 2a cen ciotewe Very poor __-.-_ Fair .---..-..-_- Very poor __-_-- Good. 
Good _____---____ Very poor _...._ Very poor ._-.._ Bait c2cescecance! Very poor -__--_ Good. 
Good ____._--____ Poor ~..c-sseec64 Very poor __-_-_ Good ____--__--___ Very poor __-_-_ Good. 
eehewee suc i Very poor --.--.| Very poor __..__| Very poor —.____| Very poor ______} Fair. 
Very poor _____1 Very poor -_--.-| Very poor ______ Very poor ___--_| Fair. 
POOi 22 useas-ceeJ Poor ____-----..] Good _______._-_ Poor ___-.------ Good 
POOP gecviececs 3d Poor ___...-----| Good ______.---_ Poor 2224-2. -<5 Good 
Poor _...__.____] Poor -___---_--.] Fair - 22 -__2___ POOP’ 2.22 Bs es Good 
Fair® eseeezeecsl Fair -...........) Fair -__-_--_.___ Pair cece cseseeos Good 
POOR 2.25 22ee ce Ah Poor _.._.....--] Good __________- POOT 22Seseoul Good 
POOF 22c20522424 Poor ___.-----.-| Good ~~____-____ Poor tes22c 522 Good 
POO? (e24ecccres | Poor _._.-------| Good __-.._._- Poot 2222252. Good 
Fair  -.-___.-___ Pair: 2.2222 c-cd). Pair cele 2K Pair acccccpecck Good 
Poor —...-....-_J Very poor .___..| Good ___________ Very poor ._.._ Good 
POO?” 2 ees Poor ___-.-------| Good ..._-____-_- Poor 2oscceesencd Good. 
POO? 22 eeseoces=| Very poor -----| Good -_--.__.__- Very poor __--. Good. 
Bair reek oe sks PAY scocesecece | Pair cceccece ck Fair _---------_ | Good. 
POO atten, 1 Very poor ..-..] Fair __________. Very poor ._.._ Good 
POOR, | 22fee ep tte Good ___-_--..-.__| Poor __________- Fair -.--------- Fair. 
Good ____----___1 Good ___--------| Poor __-.--__.-- Goods 2202522223 J Fair 
Poor __.-..------| Very poor -__...| Fair -.-_----___ Very poor _____J Fair. 
Very poor _____ | Very poor -__--_| Poor __-__--____ Very poor ______ Fair. 
swereccasciy Very poor -.___| Very poor ______ ----- Very poor —_----4 
Good __-______.__] Poor __-.____._._] Very poor -__--.| Fair _...._.....] Very poor ___._J 
Good .-....-.-.--| Fair 2.2cneeculee Poor ___---------| Fair __.._.-.-...} Poor ____--____-/ 
Good __-.._--.__J Poor ______..___- Poor ._----------| Good ______.....} Poor ___._-.--._J 
Good ~-___--.____| Fair ____-_._____ Fair ____--------| Fair __..-.-....} Fair -__-______- 
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rating soils for rangeland wildlife are domestic 
grasses and legumes, wild herbaceous plants, hard- 
wood trees, coniferous plants, and shrubs. 


Recreation® 

Woodson County is served by two major U.S. high- 
ways. Transecting the county in a north-south direc- 
tion is U.S. Highway 75, and U.S. Highway 54 crosses 
the county in an east-west direction. All-weather 
access roads provide adequate access to approxi- 
mately 98 percent of the county. 

An appraisal of potential outdoor recreational de- 
velopment in Woodson County indicated that five of 
eleven categories of recreation rated a high potential: 
vacation cabins, cottages, homesites, hunting areas, 
and camping areas. Other categories such as water 
sports areas (fig. 25), vacation farms and ranches, and 
natural scenic and historic areas were rated as hav- 
ing medium potential, while golf courses, riding sta- 
bles, and picnic areas were rated as having low 
potential. 

Knowledge of soils is necessary in planning, devel- 
oping, and maintaining areas used for recreation. In 
table 5 the soils of Woodson County are rated accord- 
ing to limitations that affect their suitability for 
camp areas, picnic areas, playgrounds, and paths and 
trails. 

In table 5 the soils are rated as having slight, 
moderate, or severe limitations for specified uses. For 
all of these ratings, it is assumed that a good cover of 
vegetation can be established and maintained. A 
rating of slight means that soil properties are gener- 
ally favorable, and limitations are so minor that they 
easily can be overcome. Moderate limitations can be 
overcome or modified by planning, by design, or by 
special maintenance. A rating of severe means that 
costly soil reclamation, special design, intense main- 
tenance, or a combination of these is required. 

Camp areas are used intensively for tents and 
small camp trailers and the accompanying activities 
of outdoor living. Little preparation of the site is 
required, other than shaping and leveling tent and 
parking areas. Camp areas are subject to heavy foot 
traffic and limited vehicular traffic. The best soils 
have gentle slopes, good drainage, and a surface free 
of rocks and coarse fragments. They are not subject 
to flooding during periods of heavy use and have a 
os that is firm when wet but not dusty when 

ry. 

Picnic areas are attractive natural or landscaped 
tracts used primarily for preparing meals and eating 
outdoors. These areas are subject to heavy foot 
traffic. Most of the vehicular traffic, however, is 
confined to access roads. The best soils are firm when 
wet but not dusty when dry; are free of flooding 
during the season of use; and do not have slopes or 
stoniness that greatly increase the cost of levelling 
sites or of building access roads. 

Playgrounds are areas used intensively for base- 
ball, football, badminton, and similar organized 


Figure 25.—Yates Center Reservoir is used for fishing, 
boating, water skiing, and hunting. A golf course is 
in the background. 


games. Soils suitable for this use need to withstand 
intensive foot traffic. The best soils are nearly level 
and have a surface free of coarse fragments and rock 
outcrops, have good drainage, are not subject to 
flooding during periods of heavy use, and have a 
surface that is firm when wet but not dusty when 
dry. If grading and leveling are required, depth to 
rock is important. 

Paths and trails are used for local and cross-coun- 
try travel by foot or horseback. Design and layout 
should require little or no cutting and filling. The best 
soils are at least moderately well drained, are firm 
when wet but not dusty when dry, are flooded not 
more than once during the season of use, have slopes 
of less than 15 percent, and have few or no rocks or 
stones on the surface. 


Engineering Uses of the Soils’ 


This section is useful to those who need information 
about soils used as structural material or as a foun- 
dation upon which structures are built. Among those 
who can benefit from this section are planning com- 
missions, county commissioners, town and city man- 
agers, land developers, engineers, contractors, and 
farmers. 

Among properties of soils highly important in engi- 
neering are permeability, strength, compaction 
characteristics, soil drainage condition, shrink-swell po- 
tential, grain size, plasticity, and soil reaction. Also 
important are depth to the water table, depth to 


8’ By JACK W. WALSTROM, biologist, Soil Conservation 
Service. 
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engineers, Soil Conservation Service, assisted in the 
preparation of this section. 
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TABLE 5.—Limitations and features affecting use of soils for recreation 


[An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or more kinds of soil, which may 
have different properties and limitations. The reader should follow carefully the instructions for referring to another series in 


this column] 


Soil series and map symbols Camp areas Picnic areas Playgrounds Paths and trails 
Bates: Bb, Bc _._..-__-___ Slight __......-.-.-_-2-. Slight ......---.-------- Moderate: bedrock at Slight. 
a depth of 20 to 40 
inches; dominant slope 
is more than 2 percent. 
*Clareson: Ca ____-------- Moderate: silty clay Moderate: silty clay Moderate: silty clay Moderate: silty clay 


For Sogn part, see Sogn 
series, 


Cleora: Cd __- 

Collinsville 

Mapped only in complex 
with Eram soils. 


Darnell: Da 
Ratings also apply to 
the Niotaze part of 

a. 


Da. 
*Dennis: Dd, De, Df, Dg -_-- 
For Eram part of Dg, see 
Eram series. 


Dwight: 


*Eram: Eb, Ec, Ex 
For Collinsville part of 
Ex, see Collinsville se- 
ries. 


Dw 


Hepler: Ha ________________ 

*Kenoma: Ka, Ko, Kw 

For Olpe part of Ko and 
Woodson part of Kw, 

see Olpe and Woodson 

series. 

Leanna: La 


*Lula: Lb, Ld 
For Dwight part of Ld, 

see Dwight series. 
Mason: Ma 


*Niotaze: Ns 
For Stephenville part, 
see Stephenville se- 

ries. 


Olpe: Od 


“Ringo: Rec, Rd __----______ 
For Sogn part of Rd, see 
Sogn series. 
Sogn 
Mapped only in complex 
with Clareson and 
Ringo soils. 


loam surface layer. 


Severe: flooding ______ 
Moderate where slope is 
less than 15 percent. 

Severe where slope is 
more than 15 percent. 

Severe: slope is more 
than 25 percent. 


Moderate: wetness; slow 
permeability. 


Severe: very slow 
permeability. 

Moderate where slope is 
less than 15 percent: 
wetness; slow permea- 
bility; silty clay loam 
surface layer; stones in 
places. 

Severe where slope is 
more than 15 percent. 


Severe: wetness; flood- 
ing. 
Severe: very slow 


permeability. 


Severe: wetness; flood- 
ing; very slow permea- 
bility. 

Slight 


Moderate: moderately 
slow permeability. 

Moderate where slope is 
less than 15 percent: 
wetness; slow permea- 
bility. 

Severe where slope is 
more than 15 percent. 


Moderate: slow permea- 
bility. 
Severe: wetness; flood- 


ing; very slow permea- 
bihty; silty clay surface 
layer. 

Severe: wetness; flood- 
ing; very slow permea- 
bility. 

Severe: very slow 
permeability. 


Moderate: silty clay 
loam surface layer; 
stoniness. 


loam surface layer. 


Moderate: flooding --_- 
Moderate where slope is 
less than 15 percent. 

Severe where slope is 
more than 15 percent. 

Severe: slope is more 
than 25 percent. 


Moderate: wetness 


Moderate where slope is 
less than 15 percent: 
silty clay loam surface 
layer; stones in places. 

Severe where slope is 
more than 15 percent. 


flooding. 
Slight: .3--.c-c2s223e-e 2 
Severe: wetness __---- 
Slight’. 22c222-2ceecce cu 
Slight: .-s.2---.sascecses! 


Moderate where slope is 
less than 15 percent: 
wetness. 

Severe where slope is 
more than 15 percent. 


Slight where slope is less 
than 8 percent. 

Moderate where slope is 
more than 8 percent. 


Severe: wetness; flood- 
ing; silty clay surface 
layer. 

Severe: wetness; flood- 
ing. 

Moderate: silty clay 
loam surface layer. 


Moderate: silty clay 
loam surface layer; 
stoniness. 


loam surface layer; 

bedrock at a depth of 

20 to 40 inches. 
Moderate: flooding --_-- 
Severe: slope; stoniness 


Severe: slope is more 
than 25 percent. 


Moderate: wetness; slow 
permeability; dominant 
slope is more than 2 
percent. 

Severe: very slow 
permeability. 

Moderate where slope is 
less than 6 percent: 
wetness; slow permea- 
bility; stones in places. 

Severe where slope is 
more than 6 percent. 


Severe: wetness; flood- 
ing. 

Severe: very slow 
permeability. 


Severe: wetness; flood- 
ing; very slow permea- 
bility. 


Moderate: moderately 
slow permeability. 

Severe: wetness; most 
slopes are more than 6 
percent. 


Moderate where slope is 
less than 6 percent: 
slow permeability. 

Severe where slope is 
more than 6 percent. 


Severe: wetness; flood- 
ing; very slow permea- 
bility; silty clay surface 
layer. 

Severe: wetness; flood- 
ing; very slow permea- 
bility. 

Severe: very slow 
permeability. 

Severe: shallow to bed- 

rock. 


loam surface layer. 


Slight. 
Severe: stoniness. 
Severe: slope is more 


than 25 percent. 


Slight. 


Slight. 


Moderate: silty clay 
loam surface layer. 


Moderate: wetness; 


flooding. 

Slight. 

Moderate: wetness; 
flooding. 

Slight. 

Slight. 

Moderate: wetness. 

Slight. 

Severe: wetness; silty 


clay surface layer. 


Severe: wetness. 


Moderate: silty clay 
loam surface layer. 


Moderate: silty clay 
loam surface layer; 
stoniness. 
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TABLE 5.—Limitations and features affecting use of soils for recreation—Continued 


Soil series and map symbols | Camp areas Picnic areas Playgrounds Paths and trails 
Stephenville: Sa -..___._-. Blight: 22-coes-cseceeccne light cS325¢ cto Soleus Moderate: most slopes Slight. 

are more than 2 per- 

cent; moderate depth 

to bedrock. 

Summit: Sd,Se -_-__.-__. Moderate: wetness; slow] Moderate: wetness; silty] Moderate: wetness; silty] Moderate: wetness; 
permeability; silty clay clay loam surface clay loam surface silty clay loam sur- 
loam surface layer. layer. layer; most slopes are face layer. 

more than 2 percent. 

Verdigris: Va, Ve .--.-.---- Severe: flooding  ____-- Moderate: flooding  __--| Moderate: flooding -____| Slight. 

Woodson: Wa __----_----- Severe: very slow Moderate: wetness -_..| Severe: very slow Moderate: wetness. 
permeability. permeability. 


TABLE 6.—Estimated soil properties 


[An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or more kinds of soil, which may 


table. The symbol > means greater 


Depth spe as Percentage less than 3 inches 
Depth to— from Classification passing sieve— 
Soil series surface 
and map symbols Seasonal of USDA texture No.4 | No. 10] No. 40 
ea | eypienl Unified | AASHTO | (4.7 (2.0 | (0.42 
‘able | sisi aga aia 
inches Feet. Inches 
Bates: Bb, Be __-----.______| 20-40 >6 0-10 | Loam ______-. ML or CL|A 4 or A-6 100 100 | 85-100] 60-80 
10-16 | Loam _____--- ML or CL/A— or A-6 100 100 | 85-100 | 60-75 
16-33 | Clay loam; CL A-8 100 | 80-100 | 85-100] 60-80 
gravelly. 
33 | Sandstone.! 
*Clareson: Ca --_-------___ 20-40 >6 0-9 | Silty clay CL A-—4 or A-6 | 90-100 | 90-100 | 80-90 | 75-85 
For Sogn part, see Sogn loam. 
series. 9-16 | Flaggy silty CL A-4 or A-6 | 80-100 | 80-100] 80-90 | 75-85 
clay loam.? 
16-25 | Flaggy silty CLorCH |A-7 80-100 | 80-100} 80-90 | 75-85 
clay} 
25 | Limestone. 
Cleora: Cd _____--_________ >60 >6 0-18 ue sandy SC, SM, or |A4 100 100} 70-85 | 40-55 
oam, ML 
18-90 | Fine sandy SC, SM, or | A-4 100 100 | 70-85 40-55 
loam. ML 
Collinsville __..--_-_-----_____ 10-20 >6 0-12} Loam ________ MLorCL |A-4 80-100 | 80-100 | 60-95 | 60-75 
Mapped only in complex 12 | Sandstone. 
with Eram soils. 
*Darnell: Da ___-_____-____- 12-20 >6 0-17 | Fine sandy SM or ML | A-4 90-100 | 90-100; 70-95 40-55 
For Niotaze part, see loam. 
Niotaze series. 17 | Sandstone. 
*Dennis: Dd, De, Df,Dg ___- >60 >6 0-10 | Silt loam -____- ML or CL j A+4, A-6, 100 100} 90-100} 70-90 
For Eram part of Dg, see or A-7 
Eram series. 10-15 Silty clay CL A-6 or A-7 100 100] 95-100} 75-95 
oam. 
15-74 | Silty clay --____ CLorCH {| A-6 or A-7 100 100 | 95-100] 75-100 
Dwight: Dw ____-_---_- >40 >6 0-4 | Silt loam ______ ML or CL] A+ or A 100 100 | 90-100] 70-90 
4-44] Clay _____.-.-- CH A-7 100 100 | 90-100] 75-95 
*Eram: Eb, Ec, Ex .-----____ 20-40 >6 0-10 | Silty clay CL A-6 or A-7 100 100 | 95-100] 85-95 
For Collinsville part of Ex, loam. 
see Collinsville series. 10-31 ay Clay: i222ce CLorCH |A-6 or A-7 100 100 | 95-100} 90-95 
31 ale, 
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bedrock, and slope. These properties, in various degrees 
and combinations, affect construction and maintenance 
of roads, airports, pipelines, foundations for small build- 
ings, irrigation systems, ponds and small dams, and 
systems for disposal of sewage and refuse. 


Information in this section of the soil survey can be 
helpful to those who— 


1. Select potential residential, industrial, com- 
mercial, and recreational areas. 

. Evaluate alternate routes for roads, highways, 

pipelines, and underground cables. 

Seek sources of gravel, sand, or clay. 

Plan farm drainage systems, irrigation sys- 

tems, ponds, terraces, and other structures for 

controlling water and conserving soil. 

5. Correlate performance of structures already 
built with properties of the kinds of soil on 
which they are built, for the purpose of pre- 


Bo op 


significant to engineering 
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dicting performance of structures on the same 
or similar kinds of soil in other locations. 

6. Predict the trafficability of soils for cross-coun- 
try movement of vehicles and construction 
equipment. 

7. Develop preliminary estimates pertinent to 
contruction in a particular area. 


Most of the information in this section is presented 
in tables 6, 7, and 8, which show, respectively, several 
estimated soil properties significant to engineering; 
interpretations for various engineering uses; and re- 
sults of engeering laboratory tests on soil samples. 

This information, however, does not eliminate the 
need for further investigations at sites selected for 
engineering works, especially works that involve 
heavy loads or that require excavations to depths 
greater than those shown in the tables, generally 
depths greater than 6 feet. Also, inspection of sites, 
especially the small ones, is needed because many 


have different properties. The reader should follow carefully the instructions for referring to another series in the first column of this 


than; < means less than] 


Corrosivity 
Be ke Plas- Available : 
Liquid ae Permea- : Shrink-swell 
ae ticity ae water Reaction . 
limit index bility capacity potential gh Coverate 
Inches per Inches per 
hour inel of soil pi 
20-40 3-12 0.6-2.0 | 0.16-0.18 5,1-6.5| Low __.--_-__.-- + eee WOW settee eed Low to moderate. 
25-40 8-20 0.6-2.0 | 0.16-0.18 5,1-6.5] Low to moderate ______ Low: 2-222 -e2ccn-c24 Low to moderate. 
25-40 11-30 0.6-2.0 | 0.17-0.19 5.1-6.0] Moderate _...--__---__. Moderate ______---- Moderate. 
30-40 8-18 0.6-2.0 | 0.21-0.23 5.6-7.3| Low to moderate ______ Moderate _.--._..-- Low to moderate. 
30-40 8-18 0.6-2.0 | 0.21-0.23 5.6-7.8| Low to moderate _____. Moderate _.--.___-- Low to moderate. 
40-60 18-35 0.2.0.6] 0.11-0.13 5.6-6.5| Moderate to high ______ Moderate __.-.-___- Moderate. 
INP-30 NP-10 2.0-6.0 | 0.16-0.18 5.6-6.5| Low __.---.- 2-2. Low __--.----------- Moderate. 
NP-30 NP-10 2.0-6.0 } 0.15-0.17 §.6-6:5| Low 2.25--o22555 555541 LOW os oe eee Moderate. 
4-30 NP-10 2.0-6.0 0.20-0.22 Bl-6.5.) LOW cnc cennccnncuccwnn ae! LOW 2va2e2ccc2 annus Moderate. 

NP-26 NP-6 2.0-6.0 | 0.15~0.18 §.1-7.8| Low ._.-------_-----_- 8 TOW 22 ete sed Low to moderate. 
21-41 1-15 0.6-2.0 | 0,22-0.24 4.5-6.0| Low to moderate _____.| High, 2224622ceuecs Moderate to high. 
33-50 13-26 0.2-0.6 | 0.18~0.20 4.5-6.0| Moderate —_____--._---- High: w2cs.ceschesne Moderate to high. 
33-65 13-35 0.06-0.2 | 0.10-0.12 5.6-7.8| Moderate to high __.-_. Moderate _.----.--- Low to moderate. 
25-40 FH15 0.2-0.6 | 0.22-0.24 5.6~-7.3| Moderate to low -.____.- High =:=.----.-..-. Low to moderate. 
50-65 30-45 <0.06} 0.09-0.11 Gl~8.44) High. i220 2c ce aed High: c2snsosh-ccce3 Low. 

30-50 11-25 0.6-2.0 | 0.21-0.23 5.6-6.5| Moderate _._____..____- High ___.-_-_.----- Moderate. 
35-65 13-35 0.06-0.2 | 0.11-0.18 5.1-7.3] Moderate to high ..--__| igh 4222. cea Low to moderate. 
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TABLE 6.—Estimated soil properties 


[An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or more kinds of soil, which may 
table. The symbo! > means greater 


Depth eee Percentage less than 3 inches 
. | Depth to— fea Classification passing sieve— 
Soil series surface — 
and map symbols Seasonal] of USDA texture No. 10 | N 
nee | ee unified | aasHTo | 27, | Go" | 042 | voord 
water | profile nue (4. (2. (0. (0. 
table mm) mm) 
Hepler: Ha = ___-.--_-_______ 0-1.5 0-37 | Silt loam ------ ML or CL/A-4 or A-6 100 100 | 90-100 ; 70-95 
37-60 | Silty clay CL A-6 or A-7 100 100 | 95-100 | 85-100 
loam. 
*Kenoma: Ka, Ko, Kw ___--- >6 0-11 | Silt loam ------ ML or CL{A-4 or A-6 100 100 | 90-100 | 70-90 
For Olpe part of Ko and 11-46 | Silty clay --.--_ CH A-7 100 100 | 95-100 | 90-100 
Woodson part of Kw, 
see Olpe and Woodson 
series, 
Leanna: La __-------------- >60 4-5 0-16 | Silt loam —~-____ ML or CL|A-4 or A-6 100 100 
16-52 | Silty clay ______ CH A-7 100 100 
“Tulat ‘bb, di 2. caceceec 40-60 >6 0-9 | Silt loam ---___ MLorCL |A-4 or A-6 100 100 
For Dwight part of Ld, se 9-57 | Silty clay CL A-6 or A-7 100 100 
Dwight series. loam. 
57 | Limestone. 
Mason: Ma. .-.---~--------- >60 >6 0-20 } Silt loam __-_-- ML or CL)A-— or A-6 100 100 
20-60 } Silty clay ML orCL |A-5 or A-6 100 100 
loam. 
*Niotaze: Ns _-.--.-------- 20-40 >6 0-9 | Loam --..---_ MLorCL |A4 80-100 | 80-100 
For Stephenville part, se 9-24 | Silty clay -.-.-- CLorCH |A-7 100 100 
Stephenville series. 24) Shale. 
Olpe: Od uccesss2ne-255554] >60 >6 0-6 | Silt loam ----._ ML or CLjA4 70-100 | 65-95 
6-15 | Gravelly silt GC or SC |A-2 or A~4 {30-65 | 25-60 
loam. 
15-60 | Gravelly heavy] GC or SC |A-2 or A-4 | 30-65 25-60 
silty clay 
loam. 


CH A-7 100 100 
CH A-7 100 100 


CH A-7 100 100 


95-100 
95-100 | 90-100 


95-100 


>60 0-1.5 0-60 | Silty clay -_-.__ 
>60 0-1.5 0-20 | Silty clay 

loam. 
30-60 | Silty clay -_--__ 


*Ringo: Re, Rd ______------ >40 >6 0-50 | Silty clay ------ CLorCH |A-7 100 95-100 
For Sogn part of Rd, see 50 | Shale. 
Sogn series. 
SOP. 2 ccssscecocs, gounsseze 6-20 >6 0-9 | Silty clay CL A-4 or A-7 100 


loam. 


Mapped only in complex 
l 9 | Limestone. 


with Clareson and 
Ringo soils. 


Stephenville: Sa _____---_--- 20-40 >6 0-14 | Fine sandy SM or ML |A4 100 
loam. 

14-31 | Sandy clay SC orCL |A+ or A-6 100 
loam. 


31 | Sandstone. 


Summit: Sd, Se —____---_-____ >40 >6 0-16 | Silty clay CL A-6 or A-7 100 

loam. 
16-60 | Silty clay ____-- CH A-7 100 

60 | Shale. 

Verdigris: Va,Vc  __-------- >60 >6 0-6 | Silt loam ___--- CL or ML |A4 or A-6 100 
6-60 | Silty clay CL A-6 100 

loam. 

Woodson: Wa _____--------- >60 >6 0-8 | Silt loam .__._- 


8-60 | Silty clay -_---- CH, CL or|A-6 or A-7 


110 percent fragments more than 8 inches. 
2 30 percent fragments more than 3 inches. 


significant to engineering 
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have different properties. The reader should follow carefully the instructions for referring to another series in the first column of this 


than; < means less than] 


| Corrosivity 
etd Plas- Available : 
Liquid ha Permea- : Shrink-swell 

ae ticity oye water Reaction P 

limit ‘dex bility capacity potential eee Concrete 
20-40 1-15 0.6~2.0 0.22-0.24 §.6-6.5 | Low —...02............... |High 2a... enw Moderate. . 
35-50 13-26 0.2-0.6 | 0.18-0.20 4.5-6.5 | Moderate ______._.-__..|/High ______--___-_ Moderate to high. 
30-45 10-20 0.2-0.6 | 0.22-0.24 §.1-6.5 | Low ...-.------.--.-.-.. |High  __.--_---__. Moderate. 

50-65 25445 <6.06 | 0.11-0.18 5.6-8.4 | High Low to moderate. 
30-40 10-20 0.2-0.6 0.22-0.24 5.1-6.5] Low to moderate -..-.| High __2_ ~~~  ---_ Moderate. 

50-65 40-50 <0.06 | 0.11-0.13 5.1-7.8] High __.___-__--_-.-...| High —____________ Low to moderate. 
21-37 1-15 0.6-2.0| 0.22-0.24 5.6-6.5| Low ----..-_-_______-___ Moderate Low to moderate. 
33-50 13-26 0.6-2.0) 0.18-0.20 5.6-7.3 Moderate Low to moderate. 
20-35 1-12 0.6-2.0] 0.22-0.24 5.1-6.5| Low -----._._-_._.-.-._] Moderate _____-___- Moderate. 
30-50 8-20 0.2-0.6 | 0.18-0.20 5.1-6.5| Moderate ____...._--___ Moderate ____------ Low to moderate. 
18-30 2-10 2.0-6.0| 0.20-0.22 5.1-6.5| Low ___---------__-----] High), .i.ecetess 2. Moderate to high. 
45-65 22-40 0.06-0.2] 0,11-0.18 45-73] High  _---.------__._-_ High _--__.-----__- Moderate to high. 
15-30 7-10 0.6-2.0|} 0.14-0.18 §.1-6.5 | Low __..---___.-_-____L GOW? sooo ee en 2 Low to moderate. 
15-30 7~10 0.6-2.0| 0.06-0.12 5.6-6.5| Low _____--______-____. LOW ecgenencecete os Moderate. 
20-40 11-25 0.06-0.2 | 0,04-0.10 §:627,8 | LOW 22sccssenecetetle DOW =o hee ks Low to moderate. 
55-78 30-55 <0.06 | 0.11-0.13 Very high ._________ Low to moderate. 
55-78 30-55 <0.06 | 0.21-0.23 Very high ~__-_____- Low to moderate. 
55-78 30-55 <0.06 | 0.10-0.12 §.6-7.8| High __-.---______---- Very high __________ Low to moderate. 
40-60 20-35 <0.06] 0.11-0.13 6.1-8.4| High ____2-2 22 Le High -----.-------- Low 
35-50 | 8-20 0.6-2.0| 0.21-0.23 6.1-7.8| Moderate _.-.__---___- Low ___-----__------ Low. 
<20 NP 2.0-6.0 | 0.16-0.18 5.1-6.5| Low _____-- 22 OW er a ede Moderate. 

25-40 5-15 0.6-2.0) 0,160.18 B1=6:5:| Low. <.cs2seneeocncescc, GO WieAccs4 cece oa! Low to moderate. 
35-50 13-35 0.2-0.6 | 0.21-0.23 5.6-6.5 | Low to moderate _____ igh? aseve see scc sce Low to moderate. 
50-65 25-35 0.06-0.2 0.11-0.13 6.6-7.8| High __ 22 -e Highs. siedeneceG ded Low 
25-35 8-18 0.6-2.0 | 0.22-0.24 5.6-7.38 | Low ________-_-_-_______ Moderate _.________ Low to moderate. 
25-35 8~18 0.6-2.0 | 0.18-0.20 5.6-7.3 | Moderate __.-._..-___ Moderate ___--_____| Low to moderate. 
25-40 5-20 0.6-2.0 | 0,220.24 5.6-6.5 | Low to moderate _____ 
48-65 25-45 <0.06} 0.11-0.13 5.6-7.8|} High _____-__-_-______ 


360 percent fragments more than 8 inches. 
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TABLE 7.—I/nterpretations of 


[An asterisk in the first column indicates that at least one mapping unit in this series is made up of two or more kinds of soil, which “ 
series in the 


Degree and kind of limitation for— 


Soil series and Septic : Trench 
map symbols . tank ae ce a iain pa aed nee 

absorption agoons . and streets sanitary 

fields g tions basements landfill) 

Bates: Bb, Be  ------------ Severe: bed-|Severe: bed- | Moderate: Moderate: Moderate: Moderate: 
rock at a rock ata rippable low to mod- fair bedrock at 
depth of 20 depth of 20 bedrock at erate subgrade; a depth of 
to 40 inches.| to 40 inches.| a depth of shrink-swell| sandstone 20 to 40 

20 to 40 potential; bedrock at inches. 
inches. bedrock at a depth of 
a depth of 20 to 40 
20 to 40 inches. 
inches. 
*Clareson: Ca _____--_---- Severe: bed- |Severe: bed- |Severe: bed- |Moderate: Moderate to |Severe: bed- 
For Sogn part, see Sogn| rock ata rock ata rock ata bedrock at severe: rock ata 
series. depth of 20 depth of 20 depth of 20 a depth of moderate depth of 20 
to 40 to 40 to 40 20 to 40 shrink-swell} to 40 
inches; sub- inches; sub- inches; sub- inches; sub- potential; inches; sub- 
soil more soil more soil more soil more limestone soil more 
than 35 per-|_ than 35 per-| than 35 per-| than 35 per-| bedrock at than 35 per- 
cent coarse cent coarse cent coarse cent coarse a depth of cent coarse 
fragments. fragments. fragments. fragments; 20 to 40 fragments; 
moderate inches; sub-| silty clay 
shrink-swell/ soil more material be- 
potential. than 35 per-| low a depth 
cent coarse of 16 inches. 
fragments. 

Cleora: Cd -.-------------- Severe: sub-|Severe: sub- | Severe: sub- |Severe: sub- |Severe: Severe: sub- 
ject to occa-| ject to occa-| ject to occa-| ject to occa-+ flooded ject to occa- 
sional flood-| sional flood-| sional flood-| sional flood-|| more than sional flood- 
ing; moder- ing; moder- ing. ing. once in 5 ing; moder- 
ately rapid ately rapid years. ately rapid 
permeabil- permeabil- permeabil- 
ity. ity. ity. 

Collinsville ~------_-----_-- Severe: bed- |Severe: bed- |Severe: bed- |Severe: bed- |Severe: Severe: bed- 

Mapped only in comple rock ata rock ata rock ata rock ata sandstone rock ata 
with Eram soils. depth of depth of depth of depth of bedrock at depth of 
less than 20| less than 20} lessthan 20| less than 20] a depth of less than 20 
inches. inches; inches; inches. less than 20] inches; 
moderately rocks in inches. moderately 
rapid surface rapid 
permeabil- layer. permeabil- 
ity. ity; rocks in 
surface 
layer. 
*Darnell; Da ..------------ Severe: bed- |Severe: bed- | Severe: bed- |Moderate: Moderate: Severe: mod- 
For Niotaze part, see rock ata rock ata rock ata rippable rippable erately 
Niotaze series. depth of depth of depth of bedrock at sandstone rapid 
less than 20| less than 20] less than 20} a depth of bedrock at permeabil- 
inches. inches; inches; less than 20] a depth of ity; rippable 
moderately rocks in inches. less than 20} bedrock at 
rapid surface inches. a depth of 
permeabil- layer. less than 20 
ity. inches. 
*Dennis: Dd, De, Df,Dg  _-} Severe: slow |Moderate: Severe: silty |Moderate to |Moderate to | Severe: silty 
For Eram part of Dg, permeabil- slopes of 3 clay mate- severe: severe: clay mate- 
see Eram series. ity. to 6 per- rial below a| moderate to} moderate toj rial below a 
cent. depth of 15 high shrink-| high shrink-| depth of 15 
inches. swell poten-| swell poten-| inches. 
tial. tial. 

Dwight: Dw ___----------- Severe: very|Moderate: Severe: clay |Severe: high |Severe: high | Severe: clay | Slight 
slow perme-| bedrock at material, shrink-swell] shrink-swell| material; 
ability. a depth of potential. potential. bedrock at 

40 to 60 a depth of 
inches. 40 to 60 


inches. 


Area 


type 
sanitary 
landfill 


Severe: sub- 
ject to occa- 
sional flood- 
ing; moder- 
ately rapid 
permeabil- 
ity. 


Severe: mod- 
erately 
rapid 
permeabil- 
ity. 


Severe: mod- 
erately 
rapid 
permeabil- 
ity. 
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engineering properties of the soils 


have different properties and interpretations. For this reason the reader should follow carefully the instructions for referring to another 


first column] 


Suitability as source of— 


Soil features affecting— 


Sanitary Pond Embank- Terraces, 

landfill Tonsoil Sand and Road Road Highway on ments, diver- Irri- 
cover P gravel subgrade fill location Reser vole dikes, and sions, and gation 

material Breas levees waterways 

Fair: thin | Fair: 8to | Unsuited __| Fair: me-|Good _____- Sandstone |Bedrock at a |Fair compac- |Bedrock at a |Bedrock ata 
layer of 16 inches bedrock depth of 20 tion char- depth of 20 depth of 
material. thick. support- ata to 40 acteristics; | to 40 20 to 40 

ing ca- depth of inches; medium to inches. inches. 
pacity. 20 to 40 some seep- low shear 
inches. age. strength. 

Poor: sub-| Poor: more|Unsuited __| Poor: poor|Fair: fair | Limestone |Bedrock at a |Fair to poor |Subsoil more | Bedrock ata 
soil more than 15 compac- workabil- bedrock depth of 20| compaction] than 35 depth of 
than 35 percent tion char-|} ity. ata to 40 character- percent 20 to 40 
percent coarse acteris- depth of inches. istics. coarse inches. 
coarse frag- ties. 20 to 40 fragments; 
frag- ments. inches; bedrock at 
ments. subsoil a depth of 

more 20 to 40 
than 35 inches. 
percent 

coarse 

frag- 

ments. 

Good ___.-- Good _____- Poor: im- | Good _._._- Good -_---- Subject to {Moderately | Moderate Nearly level; | Subject to 
probable occa- rapid permeabil- subject to occasional 
source of sional permeabil- ity when occasional flooding; 
sand. flooding; ity. compacted;| flooding. moder- 

Unsuited erodible. high sus- ately 
for ceptibility rapid 
gravel to piping. permea- 

bility. 

Poor: less | Fair to Unsuited __] Good _--... Poor: less| Sandstone |Bedrock at a |Bedrock at a |Bedrock at a | Bedrock ata 
than 20 poor: than 20 bedrock depth of depth of depth of depth of 
inches of less than inches of ata less than less than less than less than 
material; 20 inches material. depth of 20 inches; 20 inches; 20 inches; 20 inches; 
rocks in of mate- less than moderately] rocks in rocks in very low 
surface rial; 20 inches;} rapid surface surface available 
layer. rocks in erodible. permeabil- layer; sus- layer. water ca- 

surface ity. ceptibility pacity; 

layer. to piping. rocks In 
surface 
layer. 

Poor: less | Fair to Unsuited _.j Good _____- Poor: less| Sandstone | Bedrock at a | Bedrock at a |Bedrock at a | Bedrock ata 
than 20 poor: than 20 bedrock depth of depth of depth of depth of 
inches of less than inches of ata less than less than less than less than 
material; 20 inches material. depth of 20 inches; 20 inches; 20 inches; 20 inches; 
rocks in of mate- less than moderately} rocks in rocks in very low 
surface rials 20 inches;} rapid surface surface available 
layer. rocks in erodible. permeabil- layer; me- layer. water ca- 

surface ity. dium to pacity; 

layer. high sus- rocks in 
ceptibility surface 
to piping. layer. 

Poor: silty | Fair: 15 Unsuited _} Fair: me-|Fair: fair | All features| All features | Fair to poor |All features | Slow intake 
clay ma- inches of dium shear favora- favorable. compaction favorable. rate; 
terial be- material. load-sup- strength. ble. character- slopes of 1 
low a porting istics. to 6 per- 
depth of capacity; cent. 

15 inches. medium 
plasticity. 

Poor: clay | Poor: less | Unsuited __) Poor: high|Poor: poor| Nearly Nearly level | Fair to poor |Likely expo- | Very slow 
material. than 8 plastic- shear level to to gently compaction| sure of intake 

inches of ity; low strength; gently sloping. character- clayey sub-| rate. 
material. load-sup- possible sloping; istics; me- soil. 
porting disper- slow in- dium to 
capacity. sion. ternal low shear 
drainage; strength. 
difficult 
to revege- 
tate. 
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Soil series and 
map symbols 


Septic 
tank 
absorption 
fields 


*Eram: Eb, Ec, Ex 
For Collinsville part of 
Ex, see Collinsville se- 
ries. 


Hepler: Ha 


*Kenoma: Ka, Ko, Kw 


For Olpe part of Ko and 


Woodson part of Kw, 
see Olpe and Wood- 
son series. 


Leanna 


*Lula: Lb, Ld 
For Dwight part of Ld, 
see Dwight series. 


*Niotaze: Ns 
For Stephenville part, 
see Stephenville se- 

ries. 


----| Severe: 


Severe: shale 
at adepth 
of 20 to 40 
inches; slow 
permeabil- 
ity. 


Severe: mod- 
erately slow 
permeabil- 
ity: subject 
to occa- 
sional flood- 
ing. 

very 

slow perme- 

ability. 


Severe: sub- 
ject to occa- 
sional flood- 
ing; very 
slow perme- 
ability. 


Moderate to 
severe: 
bedrock at 
a depth of 
40 to 60 
inches. 


Severe: mod- 
erately slow 
permeabil- 
ity. 


Severe: shale 
at a depth 
of 20 to 40 
inches; slow 
permeabil- 
ity; slopes 
of more 
than 15 per- 
cent in plac- 
es. 


Severe: slow 
permeabil- 
ity. 


Sewage 
lagoons 


Severe: shale 
at adepth 
of 20 to 40 
inches. 


Severe: sub- 
ject to occa- 
sional flood- 
ing. 


Moderate: 
bedrock at 
a depth of 
40 to 70 
inches. 


Severe: sub- 
ject to occa- 
sional flood- 
ing. 


Moderate: 
moderate 
permeabil- 
ity; bedrock 
at a depth 
of 40 to 60 
inches. 

Slight 


Severe: shale 
at a depth 
of 20 to 40 
inches; 
slopes of 
more than 7 
percent, 


Severe: 
slopes of 
more than 7 
percent in 
places; 
more than 
50 percent 
coarse frag- 
ments. 


Degree and kind of limitation for— 


‘ Trench Area 

Shallow Pullings Local roads | type wpe 
tiona basements land streets sanitary sanitary 
landfill! landfill 

Severe: shale |Severe: high |Severe: high |Severe: silty |Slight ____.. 
at adepth shrink-swell| shrink-swell| clay mate- 
of 20 to 40 potential; potential. rial, 
inches; silty | low 
clay mate- strength. 
rial below a 
depth of 10 
inches. 

Severe: Severe: sub- | Severe: Severe; sub- |Severe: sub- 
somewhat ject to occa-| flooded ject to occa-| ject to occa- 
poorly sional flood-| more than sional flood-| sional flood- 
drained; ing. once every ing. ing. 
subject to 5 years; 
occasional subject to 
flooding. frost heave, 

Severe: silty (Severe: high |Severe: high |Severe: silty |Slight _.-___ 
clay mate- shrink-swell| shrink-swell| clay mate- 
rial below a potential; potential. rial below a 
depth of 11 CH mate- depthd 0 
inches, rial. inches; bed- 

rock ata 
depth of 40 
to 70 inches. 

Severe: sub- |Severe: sub- | Severe: Severe: sub- |Severe: 
ject to occa-| ject to ocea-| flooded ject to occa-! poorly 
sional flood-| sional flood-| more than sional flood-| drained. 
ing; poorly ing; poorly once every ing; silty 
drained; drained; 5 years; clay mate- 
silty clay high shrink-| poorly rial; poorly 
material, swell poten-| drained; drained. 

tial. high shrink- 
swell poten- 
tial. 

Moderate: Moderate: Moderate to |Severe: hed- |Slight _____ 
bedrock at moderate severe: rock at@ 

a depth of shrink-swell] moderate depth of 40 
40 to 60 potential. shrink-swell! to 60 inches. 
inches. potential; 

low load- 

supporting 

eapacity. 

Moderate: Severe: sub- | Moderate: Moderate: Moderate: 
subject to ject to rare flooded less subject to subject to 
rare flood- flooding. than once rare flood- rare flood- 
ing. every 5 ing; silty ing. 

years; mod- clay loam 
erate material. 
shrink-swell 

potential. 

Severe: shale|Severe: high | Moderate to |Severe: shale] Moderate to 
at adepth shrink-swell] severe: ata depth severe: 
of 20 to 40 potential; high shrink-| of 20 to 40 slopes of 
inches; silty| slopes of swell poten-| inches; silty} more than 
clay mate- more than tial; slopes clay mate- 15 percent 
rial below a} 15 percent of more rial below aj in places. 
depth of 9 in places. than 15 per-| depth of 9 
inches; cent in plac-| inches. 
slopes of es. 
more than 
15 percent 
in places; 
somewhat 
poorly 
drained, 

Severe: grav-| Moderate: Moderate: Moderate: Moderate: 
elly mate- slopes of 4 slopes of 4 heavy clay slopes of 4 
rial. to 15 per- to 15 per- loam mate- to 15 per- 

cent. cent. rial. cent. 


WOODSON COUNTY, KANSAS 


Suitability as source of— 


Soil features affecting— 


53 


Sanitary Pond Embank- Terraces, 

landfill Tonsoil Sand and Road Road Highway elds ments, diver- Irri- 
cover PEO} gravel subgrade fill location peser vale dikes, and sions, and gation 

material arene levees waterways 

Poor: silty | Fair: 10 Unsuited __| Fair: me-|Fair: fair jShaleata |Shale ata Fair to poor |Shale at a Slow intake 
clay ma- inches of dium shear depth of depth of 20} compaction | depth of 20| rate; 
terial. silty clay load-sup- strength. 20 to 40 to 40 character- to 40 slopes of 1 

loam ma- porting inches; inches. istics; me- inches. to 7 per- 
terial. capacity; difficult dium to cent. 
medium to revege- low shear 
plasticity. tate. strength. 

Fair: silty |Good _____- Unsuited _| Fair: me-|Good ~_____ Subject to |Subject to oc-|Fair compac- |Nearly level; |Subject to 
clay loam dium occa- casional tion char- subject to occasional 
material. load-sup- sional flooding. acteristics. | occasional flooding; 

porting flooding; flooding. slow in- 
capacity. nearly take rate. 
level. 

Poor: silty | Pair: 11 Unsuited __| Poor: low|Fair: fair |Slow inter- {Nearly level |Fair to poor |Likely expo- [Very slow 
clay ma- inches of load-sup- shear nal drain-| to gently compaction} sure of intake 
terial be- silt loam porting strength. age. sloping. character- clayey sub-| rate. 
lowa material, capacity; istics; me- soil. 
depth of high plas- dium to 
11 inches, ticity. low shear 

strength. 

Poor: less |Good ._-... Unsuited __| Poor: high| Fair: fair |Subject to |Subject to oc-|Fair to poor {Nearly level; |Subject to 
than 20 plastic- shear occa- casional compaction {| subject to occasional 
inches of ity; low strength. sional flooding. character- occasional flooding; 
material. load-sup- flooding; istics; me- flooding. very slow 

porting nearly dium to intake 
eapacity. level. low shear rate. 
strength, 

Fair: silty |Fair: 9 Unsuited _| Poor: low|]Fair: mod-|Limestone |Moderate Fair to good |All features |High availa- 
clay loam inches of load-sup- erate ata permeabil- compaction| favorable. ble water 
material silt loam porting plastic- depth of ity; bed- character- capacity; 
below a material. capacity. ity; fair 40 to 60 rock ata istics; me- moderate 
depth of 9 shear inches. depth of 40| dium to available 
inches. strength. to 60 low shear root zone. 

inches. strength. 

Fair: silty |Good ______ Unsuited | Fair: me-| Good —_...- Subject to | Nearly level. {Fair to good {All features |Subject to 
clay loam dium rare ecompaction| favorable. rare flood- 
material load-sup- flooding; character- ing; high 
below a porting nearly istics; me- available 
depth of capacity. level. dium to water ca- 
20 inches. low shear pacity. 

strength. 

Poor: silty | Fair to Unsuited _| Fair: me-| Fair: fair |Shaleata {Shale ata Fair to poor |Slopes of Slow intake 
clay ma- poor: 9 dium shear depth of depth of 20] compaction} more than rate; 
terial be- inches of load-sup- strength. 20 to 40 to 40 character- 15 percent slopes of 
low a material; porting inches; inches. istics; me- in places; more than 
depth of 9| slopes of capacity. slopes of dium to shale at a 15 percent 
inches; more more low shear depth of 20] in places. 
slopes of than 15 than 15 strength. to 40 
more percent percent inches. 
than 15 in places. in places; 
percent difficult 
in places. to revege- 

tate. 

Poor: more| Poor: more} Unsuited Good _.__.- Good ____._ Slopes of 4|Slow permea-| Medium to Slopes of 4 to| Slow intake 
than 35 than 15 for sand. to 15 per-| bility; low shear 15 percent;| rate; 
pereent percent | Fair for cent. slopes of 4 strength. coarse slopes of 4 
coarse coarse dirty to 15 per- fragments to 15 per- 
frag- frag- gravel. cent. in subsoil. cent. 
ments. ments. 
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Degree and kind of limitation for— 


‘Soil series and Septic 

map symbols tank 
absorption 

fields 


Severe: very 
slow perme- 
ability; sub- 
ject to occa- 
sional flood- 
ing. 


Severe: very 
slow perme- 
ability. 


*Ringo: Rc, Rd 
For Sogn part of Rd, see 
Sogn series. 


Severe: very 
slow perme- 
ability. 


Severe: bed- 
rock at a 
depth of 
less than 20 
inches. 


DOPN eeeccsceccccsceeeusecs 
Mapped only in complex! 
with Clareson and 
Ringo soils. 


Stephenville: Sa ~----_--_- 


depth of 20 
to 40 inches. 


Severe: slow 
permeabil- 
ity. 


Summit: Sd, Se 


Verdigris: Va, Vc Severe: sub- 
ject to occa- 
sional flood- 


ing. 


Woodson: Wa Severe: very 


slow perme- 
ability. 


Sewage 
lagoons 


Severe: sub- 
ject to occa- 
sional flood- 
ing. 


Severe: sub- 
ject to occa- 
sional flood- 
ing. 


Moderate: 
slopes of 4 
to 7 per- 
cent; shale 
at a depth 
of 40 to 60 
inches. 


Severe: bed- 
rock at a 
depth of 
less than 20 
inches; 
rocks in 
surface 
layer. 


Severe: bed- 
rock at a 
depth of 20 
to 40 inches. 


Moderate: 
slopes of 1 
to 7 per- 
cent. 


Severe: sub- 
ject to occa- 
sional flood- 
ing. 


“| Shallow 


excava- 
tions 


Severe: sub- 
ject to occa- 
sional flood- 
ing; poorly 
drained; 
clay mate- 
rial. 


Severe: 
poorly 
drained; 
silty clay 
material. 


Severe: silty 
clay mate- 
rial. 


Severe: lime- 
stone at a 
depth of 
less than 20 
inches; 
rocks in 
surface 
layer. 


Moderate: 
bedrock at 
a depth of 
20 to 40 
inches. 


Severe: 
somewhat 
poorly 
drained; 
silty clay 
material. 


Severe: sub- 
ject to occa- 
sional flood- 
ing. 


Severe: 
somewhat 
poorly 
drained; 
silty clay 
material be- 
low a depth 
of 8 inches. 


Dwellings 
without 
basements 


subject to 
occasional 
flooding; 
high shrink- 
swell poten- 
tial. 

Severe: 
poorly 
drained; 
subject to 
occasional 
flooding; 
high shrink- 
swell poten- 
tial. 

Severe: high 
shrink-swell 
potential. 


Severe: lime- 
stone ata 
depth of 
less than 20 
inches; 
rocks in 
surface 
layer. 


Moderate: 
rippable 
bedrock at 
a depth of 
20 to 40 
inches. 


Severe: high 
shrink-swell 
potential. 


Severe: sub- 
ject to occa- 
sional flood- 
ing. 


Severe: high 
shrink-swell 
potential; 
low 
strength, 


Local roads 
and streets 


Trench 
type 
sanitary 
landfill! 


drained; 
high shrink- 
swell poten- 
tial; flooded 
more than 
once every 
5 years. 
Severe: 
poorly 
drained; 
high shrink- 
swell poten- 
tial. 


Severe: high 
shrink-swell 
potential. 


Severe: lime- 
stone at a 
depth of 
less than 20 
inches; 
rocks in 
surface 
layer. 


Slight: sand- 
stone ata 
depth of 20 
to 40 inches. 


Severe: 
somewhat 
poorly 
drained; 
high shrink- 
swell poten- 
tial. 

Severe: 
flooded 
more than 
once every 
5 years. 


Severe: high 
shrink-swell 
potential; 


ow 
strength. 


Severe: 
poorly 
drained; 
subject to 
occasional 
flooding; 
clay mate- 
rial. 


Severe: 
poorly 
drained; 
silty clay 
material. 


Severe: silty 
clay mate- 
rial, 


Severe: lime- 
stone ata 
depth of 
less than 20 
inches; 
rocks in 
surface 


layer. 


Moderate: 
rippable 
bedrock at 
a depth of 
20 to 40 
inches. 


Severe: silty 
clay mate- 
rial. 


Severe: sub- 
ject to occa- 
sional flood- 
ing. 


Severe: silty 
clay mate- 
rial below a 
depth of 8 
inches. 


Area 
type 

sanitary 
landfill 


Severe: sub- 
ject to occa- 
sional flood- 
ing. 


Moderate: 
subject to 
occasional 
flooding. 


Moderate: 
slopes of 4 
to 15 per- 
cent. 


Slight 


Moderate: 
somewhat 
poorly 
drained. 


Severe: sub- 
ject to occa- 
sional flood- 
ing. 


Moderate: 
somewhat 
poorly 
drained. 


1 Onsite deep studies of the underlying strata, water tables, and hazards of aquifer pollution and drainage into ground water need to 


WOODSON COUNTY, KANSAS 


55 


Sanitary 
landfill 
cover 
material 


material. 


Poor: silty 
clay ma- 
terial. 


Poor: less 


than 20 
inches of 


material; 
rocks in 
surface 
layer. 


Fair: bed- 
rock ata 
depth of 
20 to 40 
inches. 


Poor: silty 
clay ma- 
terial. 


Poor: silty 
clay ma- 
terial be- 


inches. 


Topsoil 


Poor: 
poorly 
drained; 
silty clay 
material. 


Poor: 


poorly 
drained. 


Poor: silty 
clay sur- 
face 
layer. 


Poor: more 
than 15 
percent 
coarse 
frag- 
ments. 


Fair: 8 to 
16 inches 
of mate- 
rial. 


Fair: silty 
clay loam 
surface 
layer. 


Fair: silty 
clay loam 
below a 
depth of 6 
inches. 


Poor: silty 
clay ma- 
terial be- 
low a 
depth of 8 
inches. 


Suitability as source of— Soil features affecting— 
: | Pond Embank- Terraces, 
Sand and Road Road Highway . ments, diver- Irri- 
gravel subgrade fill location seein dikes, and sions, and gation 
levees waterways 

Unsuited _] Poor: high|Fair: fair |Subjectto [Subject to oc-|Fair to poor |Nearly level; |Very slow 
plastic- shear occa- casional compaction! subject to intake 
ity; low strength. sional flooding; character- occasional rate; 
load-sup- flooding; nearly istics; me- flooding. poorly 
porting nearly level; very dium to drained; 
capacity. level. slow low shear subject to 

permeabil- strength. occasional 
ity. flooding. 

Unsuited _] Poor: high|Fair: fair |Subjectto |Nearly level; |Fair to poor |Nearly level; |Very slow 
plastic- shear occa- subject to compaction] subject to intake 
ity; low strength. sional occasional character- occasional rate; 
load-sup- flooding; flooding; istics; me- flooding. poorly 
porting nearly very slow dium to drained; 
capacity. level. permeabil- low shear subject to 

ity. strength. occasional 
flooding. 

Unsuited _.| Poor: poor |Poor: high jShaleata [Shale ata Fair to poor |Likely expo- ery slow 
shear plastic- depth of depth of 40} compaction| sure of intake 
strength; ity; low 40 to 60 to 60 character- clayey sub- | rate; 
high plas-} load-sup- inches; inches; istics; me- soil. slopes of 4 
ticity. porting seeps; very slow dium to to 7 per- 

capacity. slopes of permeabil- low shear cent. 

4to 15 ity. strength. 

percent. 

Unsuited __| Poor: low {Poor: Limestone |Bedrock at a |Rocks in sur- |Rocks in sur- |Very low 
load-sup- thickness ata depth of face layer; face layer; available 
porting of mate- depth of less than medium to bedrock at water ca- 
capacity. rial. less than 20 inches; low shear a depth of pacity; 

20 inches.| gently strength. less than shallow 
sloping; 20 inches. root zone; 
rocks in rocks in 
surface surface 
layer. layer, 

Unsuited _| Fair: me-|Good —.---- Rippable Bedrock at a |Goodtofair |Bedrock at a |Bedrock ata 
dium sand- depth of 20} compaction} depth of 20] depth of 
load-sup- stone ata| to 40 character- to 40 20 to 40 
porting depth of inches; istics; me- inches. inches; 
capacity. 20 to 40 subject to dium to low avail- 

inches. seepage. low shear able 

strength. water ca- 
pacity; 
slopes of 1 
to 4 per- 
cent. 

Unsuited _| Poor: low |Fair: fair |Poor worka-|All features |Fair to poor |All features |Slow intake 
load-sup- shear bility; favorable. compaction} favorable. rate; 
porting strength. seeps; character- slopes of 1 
capacity; slow in- istics; me- to 7 per- 
high plas- ternal dium to cent. 
ticity. drainage. low shear 

strength. 

Unsuited _.| Fair: me-|Good —___.. Subject to |Subject to oc-| Fair compac- | Subject to oc-/Subject to 
dium occa- casional tion char- casional occasional 
load-sup- sional flooding; acteristics; flooding; flooding. 
porting flooding; nearly medium to nearly 
capacity. nearly level, low shear level. 

level. strength. 

Unsuited _| Poor: low |Fair: fair {Nearly Nearly level | Fair to poor | Likely expo- | Very slow 
load-sup- shear level to to gently compaction| sure of intake 
porting strength. gently sloping. character- clayey sub-| rate. 
capacity. sloping; istics; me- soil, 

poor dium to 

workabil- low shear 

ity; slow strength. 

internal 

drainage; 

difficult 

to revege- 

tate. 


be made for landfills deeper than 5 or 6 feet. 
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TABLE 8.—Engineering 


[Tests performed by Kansas State Highway Commission in accordance with standard procedures 


Soil name and location 


ra | 


Parent material 


Moisture-density! 


Bates loam: 


600 feet north and 110 feet west of south-| Residuum weathered from 
acid sandstone and silty 


east corner of sec. 16, T. 26 S., R. 16 E. 


(Modal) shale. 


Dennis silt loam: 


600 feet south and 1,220 feet west of| Residuum or colluvium 
weathered from noncal- 
careous, weakly laminated 
shaly clay loam or clay. 


center of sec. 5, T. 26 S., R. 16 E. 
(Modal) 


Hepler silt loam: 
420 feet west and 150 feet north of south-| Alluvium. 
east corner of southwest quarter of 

sec. 16, T. 25 S., R. 16 E. (Modal) 


Kenoma silt loam: 


320 feet east and 330 feet north of south-| Old alluvium and residuum 
weathered from shale and 
interbedded limestone. 


west corner of southeast quarter of 
sec, 15, T. 26 S., R. 17 E. (Modal) 


Woodson silt loam: 
165 feet east and 600 feet north of south- | Old alluvium. 
west corner of northwest quarter of 

sec, 16, T. 24 S., R. 17 E. (Modal) 


Modulus 
Report no. . of defor- 
Kans S71— iain Optimum mation 
den eater moisture 
| — 
Lbs per cu ft 
1046-1 
104-6-2 


104-6-3 


1044-1 
1044-2 
1044-3 


104-5-1 
104-5-2 
104-5-3 
104-54 


104-3--1 
1043-2 
104-3-3 


104-2-1 


' Based on the moisture-density relations of soils using 5.5-lb rammer and 12-in. drop, AASHTO Designation T99-61, Method A, with 
the following variations: (1) All material is oven dried at 230°F.; (2) all material is crushed in a laboratory after drying; and (8) no time is 


allowed for dispersion of moisture after mixing with the soil material. 


2 Required thickness of bituminous mat pane a modulus of deformation of 15,000 pounds per square foot. 


3 Mechanical analyses according to the AASH 


O Designation T88-57 with the following variations: (1) All material is oven dried at 


230°F and crushed in a laboratory crusher; (2) the sample is not soaked prior to dispersion; (3) sodium silicate is used as the dispersing 
agent; and (4) dispersing time, in minutes, is established by dividing the plasticity index value by 2; the maximum time is 15 minutes, and 


delineated areas of a given mapping unit may contain 
small areas of other kinds of soil that have strongly 
contrasting properties and different suitabilities or 
limitations for soil engineering. 

Some of the terms used in this soil survey have 
special meanings to soil scientists but are not known 
to all engineers. The Glossary defines many terms 
commonly used in soil science. 


Engineering soil classification systems 


The two systems most commonly used in classifying 
samples of soils for engineering are the Unified sys- 
tem (17), used by Soil Conservation Service engineers, 
the Department of Defense, and others, and the 
AASHTO system (1), adopted by the American Associ- 
ation of State Highway and Transportation Officials. 

The Unified system is used to classify soils accord- 
ing to engineering uses for building material or for 
the support of structures other than highways (17). 
Soils are classified according to particle-size distribu- 
tion, plasticity index, liquid limit, and organic-matter 
content. Soils are grouped into 15 classes. There are 
eight classes of coarse-grained soils, subdivided on 
the basis of gravel and sand content. These are 


identified as GW, GP, GM, GC, SW, SP, SM, and SC. 
Six classes of fine-grained soils are subdivided on the 
basis of the plasticity index. Nonplastic classes are 
ML, MH, OL, and OH; plastic classes are CL and CH. 
Organic soils are identified as Pt. 

The AASHTO system is used to classify soils ac- 
cording to those properties that affect use in highway 
construction and maintenance. In this system, a soil 
is placed in one of seven basic groups, ranging from 
A-1 through A-7 on the basis of grain-size distribu- 
tion, liquid limit, and plasticity index. In group A-1 
are gravelly soils of high bearing strength, the best 
soils for subgrade (foundation). At the other extreme, 
in group A-7, are clay soils that have low strength 
when wet, the poorest soils for subgrade. Where 
laboratory data are available to justify a further 
breakdown, the A-1, A-2, and A-7 groups are divided 
as follows: A-l-a, A-1-b, A-2-4, A-2-5, A-2-6, A-2-7, 
A-7-5, and A-7-6. As an additional refinement, the 
engineering value of a soil material can be indicated 
by a group index number. Group indexes range from 
0 for the best material to 20 or more for the poorest. 
The AASHTO classification for tested soils, with 
group index numbers in parentheses, is shown in 
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test data 


of the American Association of State Highway and Transportation Officials (AASHTO) (2)] 


Mechanical analysis? 


Mat Percentage less than 3 inches 
thick- passing sieve*— 
ness? 


Percentage smaller than— 


Classification 


AASHTO Unified 


A-6(9) 
A-6(8) 
A-6(6) 


14 | A-710) ML-CL 
32 | A-7-6(19) | CH 
27 | A-7-6(16) | CL 


11 | A-7-5(9) ML 
6 | A-4(8) ML-CL 
8 | A4(8) ML-CL 
23 | A-7-6(14) [CL 


13 | A-7-6(9) 
29 | A-7-6(19) 
A-7-6(20) 


A-6(8) 
A-7T-6(20) 
A-7-6(17) 


the minimum time is 1 minute. Results by this procedure frequently may differ somewhat from results that would have been obtained by 
the soil survey procedure of the Soil Conseravtion Service (SCS). In the AASHTO procedure, the fine material is analyzed by the 
hydrometer method, and the various grain-size fractions are calculated on the basis of all the material, including that coarser than 2 
millimeters in diameter. In the SCS soil survey procedure, the fine material is analyzed by the pipette method, and the material coarser 
than 2 millimeters in diameter is excluded from calculations of grain-size fractions. The mechanical analyses used in this table are not 


suitable for use in naming textural classes for soils. 
4 Based on AASHTO Designation M 145-49 (7). 


table 8; the estimated classification, without group 
index numbers, is given in table 6, for all soils mapped 
in the survey area. 

_USDA texture is determined by the relative propor- 
tions of sand, silt, and clay in soi] material that is less 
than 2.0 millimeters in diameter (74). “Sand,” “silt,” 
“clay,” and some of their other terms used in the 
USDA textural classification are defined in the Glos- 
sary. Stones, cobblestones, and gravel are used as 
textural modifiers where present in the soil. 


Soil properties significant te engineering 


Several estimated soil properties significant to en- 
gineering are given in table 6. These estimates are 
made through layers of representative soil profiles 
having significantly different properties. The esti- 
mates are based on field observations made in the 
course of mappping, on test data for these and similar 
soils, and on experience with the same kinds of soil in 
other counties. Following are explanations of some of 
the columns in table 6. 

Depth to bedrock is the distance from the surface of 
the soil to a rock layer within the depth of observa- 
tion. 


Depth to seasonal high water table is the distance 
from the surface of the soil to the highest level that 
ground water reaches in the soil in most years. 

Soil texture is described in table 6 in the standard 
terms used by the Department of Agriculture. These 
terms are based on the percentages of sand, silt, and 
clay in the less-than-2-millimeter fraction of the soil. 
“Toam,” for example, is soil material that contains 7 
to 27 percent clay, 28 to 50 percent silt, and less than 
52 percent sand. If the soil contains gravel or other 
particles coarser than sand, an appropriate modifier 
is added, for example, ‘‘gravelly sand.” “Sand,” 
“clay,” and some of the other terms used in USDA 
textural classification are defined in the Glossary. 

Liquid limit and plasticity index are measures of 
water content obtained by specified operations. As 
the water content of a clayey soil from which the 
particles coarser than 0.5 millimeter have been re- 
moved, is increased, the material changes from a 
semisolid to a plastic state. If the moisture content is 
further increased, the material changes from a plas- 
tic to a liquid state. The plastic limit is the moisture 
content at which the soil material changes from a 
semisolid to a plastic state; and the liquid limit, from 
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a plastic to a liquid state. The plasticity index is the 
numerical] difference between the liquid limit and the 
plastic limit. It indicates the range of water content 
within which a soil material is plastic. Liquid limit 
and plasticity index are estimated in table 6, but in 
table 8 the data on liquid limit and plasticity index 
are based on tests of soil samples. 

Permeability, as used here, is an estimate of the 
rate at which saturated soil would transmit water in 
a vertical direction under a unit head of pressure. It 
is estimated on the basis of soil characteristics ob- 
served in the field, particularly structure, porosity, 
and texture. Lateral seepage or such transient soil 
features as plowpans and surface crusts are not 
considered. 

Available water capacity is an estimate of the ca- 
pacity of soils to hold water for use by most plants. It 
is defined here as the difference between the amount 
of water in the soil at field capacity and the amount 
at the wilting point of most plants. 

Reaction refers to the acidity or alkalinity of a soil, 
expressed in pH values for a stated soil-solution 
mixture. The pH value and terms used to describe soil 
reaction are explained in the Glossary. 

Shrink-swell potential refers to the relative change 
in volume to be expected of soil material with 
changes in moisture content, that is, the extent to 
which the soil shrinks as it dries out or swells when it 
gets wet. The extent of shrinking and swelling is 
influenced by the amount and kind of clay in the soil. 
Shrinking and swelling of soils may damage building 
foundations, roads, and other structures. Soils having 
a high shrink-swell potential are the most hazardous. 
Shrink-swell potential is not indicated for organic 
soils or certain soils that shrink markedly on drying 
but do not swell quickly when rewetted. 

Corrosivity, as used in table 6, pertains to potential 
soil-induced chemical action that dissolves or weak- 
ens steel or concrete. The rate of corrosion of steel is 
related to soil properties such as drainage, texture, 
total acidity, and electrical conductivity of the soil 
material. Installations of steel that intersect soil 
boundaries or soil horizons are more susceptible to 
corrosion than installations entirely in one kind of 
soil or in one soil horizon. Corrosivity of concrete is 
influenced mainly by the content of sodium or magne- 
sium sulfate, but also by soil texture and acidity. A 
corrosivity rating of low means that there is a low 
probability of soil-induced corrosion damage. A rating 
of high means that there is a high probability of 
damage, so protective measures for steel and more 
resistant concrete should be used to reduce damage. 


Engineering interpretations of soils 


The interpretations in table 7 are based on the 
estimated engineering properties of soils shown in 
table 6, on test data for soils in this survey area and 
in others nearby or adjoining, and on the experience 
of engineers and soil scientists with the soils of 
Woodson County. In table 7, ratings are used to 
summarize limitations or suitability of the soils for all 
listed purposes other than for highway location, pond 
reservoir areas; embankments, dikes, and levees; ter- 
races, diversions, and waterways; and irrigation. For 


these particular uses, table 7 lists those soil features 
not to be overlooked in planning, installation, and 
maintenance. 

Soil limitations are indicated by the ratings slight, 
moderate, and severe. Slight means that soil proper- 
ties are generally favorable for the rated use, or, in 
other words, limitations are minor and easily over- 
come. Moderate means that some soil properties are 
unfavorable but can be overcome or modified by 
special planning and design. Severe means that soil 
properties are so unfavorable and so difficult to cor- 
rect or overcome that major soil reclamation, special 
designs, or intensive maintenance are required. 

Soil suitability is rated by the terms good, fair, and 
poor, which have, respectively, meanings approxi- 
mately parallel to the terms slight, moderate, and 
severe. 

Following are explanations of some of the columns 
in table 7. 

Septic tank absorption fields are subsurface sys- 
tems of tile or perforated pipe that distribute effluent 
from a septic tank into natural soil. The soil material 
between depths of 18 inches and 6 feet is elevated. 
The soil properties considered are those that affect 
both absorption of effluent and construction and op- 
eration of the system. Properties that affect absorp- 
tion are permeability, depth to water table or rock, 
and susceptibility to flooding. Slope affects difficulty 
of layout and construction and also the risk of ero- 
sion, lateral seepage, and downslope flow of effluent. 
Large rocks or boulders increase construction costs. 

Sewage lagoons are shallow ponds constructed to 
hold sewage within a depth of 2 to 5 feet long enough 
for bacteria to decompose the solids. A lagoon has a 
nearly level floor and sides, or embankments, of 
compacted soil material. The assumption is made that 
the embankment is compacted to medium density and 
the pond is protected from flooding. Properties are 
considered that affect the pond floor and the embank- 
ment. Those that affect the pond floor are permeabil- 
ity, organic-matter content, and slope; if the floor needs 
to be leveled, depth to bedrock is important. The soil 
properties that affect the embankment are the engi- 
neering properties of the embankment material as 
interpreted from the Unified Soil Classification and the 
amount of stones, if any, that influence the ease of 
eS venen and compaction of the embankment mate- 
rial. 


Shallow excavations are those that require digging 
or trenching to a depth of less than 6 feet; for 
example, excavations for pipelines, sewer lines, tele- 
phone and power transmission lines, basements, open 
ditches, and cemeteries. Desirable soil properties are 
good workability, moderate resistance to sloughing, 
gentle slopes, absence of rock outcrops or big stones, 
lack of a high water table, and freedom from flooding. 

Dwellings without basements, as rated in table 7, 
are not more than three stories high and are sup- 
ported by foundation footings placed in undisturbed 
soil. The features that affect the rating of a soil for 
dwellings are those that relate to capacity to support 
load and resist settlement under load, and those that 
relate to ease of excavation. Soil properties that 
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affect capacity to support load are wetness, suscepti- 
bility to flooding, density, plasticity, texture, and 
shrink-swell potential. Those that affect excavation 
are wetness, slope, depth to bedrock, and content of 
stones and rocks. 

Local roads and streets, as rated in table 7, have an 
all-weather surface expected to carry automobile 
traffic all year. They have a subgrade of underlying 
soil material; a base consisting of gravel, crushed 
rock, or soil material stabilized with lime or cement; 
and a flexible or rigid surface, commonly asphalt or 
concrete. These roads are graded to shed water and 
have ordinary provisions for drainage. They are built 
mainly from soil at hand, and most cuts and fills are 
less than 6 feet deep. Soil properties that most affect 
design and construction of roads and streets are load- 
supporting capacity, stability of the subgrade, and 
the workability and quantity of available cut and fill 
material. The AASHO and Unified classifications of 
the soil material, as well as the shrink-swell potential, 
indicate traffic-supporting capacity. Wetness and 
flooding affect stability of the material. Slope, depth 
to rock, content of stones and rocks, and wetness 
affect ease of excavation and the amount of cut and 
fill needed to reach an even grade. See also ratings 
for road subgrade in this table. 

Sanitary landfill is a method of disposing of refuse 
in dug trenches (trench) or on the present soil surface 
(area). The waste is spread in thin layers, compacted, 
and covered with soil throughout the disposal period 
(cover material). Landfill areas are subject to heavy 
vehicular traffic. Some soil properties that affect 
suitability for landfill are ease of excavation, hazard 
of polluting ground water, and trafficability. The best 
soils have moderately slow permeability, withstand 
heavy traffic, and are friable and easy to excavate. 
Unless otherwise stated, the ratings in table 7 apply 
only to a depth of about 6 feet, and therefore limita- 
tion ratings of slight or moderate may not be valid if 
trenches are to be much deeper than that. For some 
soils, reliable predictions can be made to a depth of 10 or 
15 feet, but every site should be investigated before it is 
selected. 

Topsoil is used for topdressing an area where 
vegetation is to be established and maintained. Suita- 
bility is affected mainly by ease of working and 
spreading the soil material, as for preparing a 
seedbed; natural fertility of the material, or the re- 
sponse of plants when fertilizer is applied; and ab- 
sence of substances toxic to plants. Texture of the soil 
material and its content of stone fragments are char- 
acteristics that affect suitability, but also considered 
in the ratings is damage that will result to the area 
from which topsoil is taken. 

Sand and gravel are used in great quantities in 
many kinds of construction. The ratings in table 7 
provide guidance about where to look for probable 
sources. A soil rated as a good or fair source of sand 
or gravel generally has a layer at least 3 feet thick, 
the top of which is within’ a depth of 6 feet. The 
ratings do not take into account thickness of over- 
burden, location of the water table, or other factors 
that affect mining of the materials, and neither do 
they indicate quality of the deposit. 


Road fill is soil material used in embankments for 
roads. The suitability ratings reflect (1) the predicted 
performance of soil after it has been placed in an 
embankment that has been properly compacted and 
provided with adequate drainage and (2) the relative 
ease of excavating the material at borrow areas. 

Pond reservoir areas hold water behind a dam or 
embankment. Soils suitable for pond reservoir areas 
have low seepage, which is related to their permeability 
and depth to fractured or permeable bedrock or other 
permeable material. 

Embankments, dikes, and levees require soil mate- 
rial resistant to seepage and piping and of favorable 
stability, shrink-swell potential, shear strength, and 
compactibility. Stones and organic matter in the soil 
are considered to be unfavorable factors. 

Terraces and diversions are embankments or ridges 
constructed across the slope to intercept runoff so 
that it soaks into the soil or flows slowly to a prepared 
outlet. Features that affect suitability of a soil for 
terraces are uniformity and steepness of slope; depth 
to bedrock or other unfavorable material; presence of 
stones; permeability; and resistance to water erosion, 
soil slipping, and soil blowing. A soil suitable for these 
structures provides outlets for runoff and is easily 
vegetated. 

Irrigation of a soil is affected by such features as 
slope; susceptibility to stream overflow, water ero- 
sion, or soil blowing; soil texture; content of stones; 
accumulations of salts and alkali; depth of root zone; 
rate of water intake at the surface; permeability of 
soil layers below the surface layer and in fragipans or 
other layers that restrict movement of water; amount 
of water available to plants; and need for drainage or 
depth to water table or bedrock. 


Engineering test data 


Table 8 contains the results of engineering tests 
performed by the State Highway Commission of Kan- 
sas in accordance with standard procedures of the 
American Association of State Highway and Trans- 
portation Officials (AASHTO) (7). These tests were 
performed on several soils in Woodson County. The 
table shows the specific location where the sample 
was taken, the depth to which sampling was done, 
and the results of tests to determine particle-size 
distribution and other properties significant to engi- 
neering. Some of the columns require explanation or 
are explained elsewhere in the engineering section. 

Compaction (or moisture-density) data are impor- 
tant in earthwork. If a soil material is compacted at 
successively higher levels of moisture content, assum- 
ing that the compactive effort remains constant, the 
density of the compacted material increases until the 
optimum moisture content is reached. After that, 
density decreases with increase in moisture content. 
The highest dry density obtained in the compactive 
test is termed maximum dry density. As a rule, 
maximum strength is obtained if the soil is com- 
pacted to the maximum dry density. 

Tests to determine liquid limit and plastic limit 
measure the effect of water on the consistence of soil 
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material, as was explained for table 6. 
The mechanical analyses were made by combined 
sieve and hydrometer methods. 


Formation and Classification of Soils 


This section has two main parts. The first part tells 
how the factors of soil formation have affected the 
development of soils in Woodson County. The second 
part explains the system of soil classification cur- 
rently used and places each soil series in the classes 
of that system. 


Factors of Soil Formation 


Soil is produced by soil-forming processes acting on 
materials deposited or accumulated by geologic 
agents. The characteristics of the soil at any given 
point are determined by (1) the physical and mineral 
composition of the parent materials, (2) the climate 
under which the soil material has accumulated and 
existed since accumulation, (8) the plant and animal 
life on and in the soil, (4) the relief, or lay of the land, 
and (5) the length of time the forces of soil formation 
have acted on the soil material. 

Climate and plant and animal life, chiefly plants, 
are active factors of soil formation. They act on the 
parent material that has accumulated through the 
weathering of rocks and slowly change it to a natural 
body that has genetically related horizons. The ef- 
fects of climate also affect the kind of soil profile that 
is formed and, in extreme cases, determines it almost 
entirely. Finally, time is needed for changing the 
parent material into a soil profile. It may be much or 
little, but some time is always required for differen- 
tiation of soil horizons. Usually a long time is re- 
quired for the development of distinct horizons. 

The factors of soil formation are so closely interre- 
lated in their effects on the soil that few generaliza- 
tions can be made regarding the effect of any one 
factor unless conditions are specified for the other 
four. Many of the processes of soil development are 
poorly understood. 


Parent material 


Parent material is the disintegrated or partly 
weathered rock from which the soils formed. Weath- 
ering takes place through physical, chemical, and 
biological processes interacting with the rocks. 

Pennsylvanina Limestone, Sandstone, and Shale.— 
Soils on the uplands of Woodson County formed in 
material weathered from Pennsylvanian rocks, ex- 
cept for those formed in peridotite and igneous rock 
mentioned in this section (10, 11). Limestone, sand- 
stone, and shale of the Shawnee Group alternate 
throughout the northwestern third of the county. 
Bates, Dennis, Eram, Ringo, Summit, and Sogn soils 
formed in residuum from these rocks. Rolling hills 
and a few moderately steep escarpments intermin- 
gled with gently sloping ridgetops typify this area. 
Also intermingled are a few broad, nearly level or 
gently sloping areas of Kenoma and Woodson soils. 
Toronto Limestone crops out between Toronto and 


Yates Center and extends north to the county line. It 
marks the base of the Shawnee Group. 

The Chautauqua Hills escarpment is formed by the 
Ireland and Tonganoxie Sandstones and extends 
northeast by southwest through Yates Center. This is 
the lower part of the Douglas Group (fig. 26). Bates, 
Dennis, Eram, Niotaze, Stephenville, and Darnell 
soils formed in residuum from these rocks. Rolling 
hills with a few short, steep escarpments and inter- 
mingled, gently sloping ridgetops typify this area. 
Peridotite, of late Cretaceous age, occurs in this 
group in a small area known locally as Silver City. 
Rose Dome, another local name for an igneous rock 
intrusion also of late Cretaceous age, is in the south- 
ern part of this area. 

The Pedee Group separates the Douglas Group 
from the Lansing Group. It extends in a strip about 2 
to 4 miles wide and is composed mainly of limestone 
and shale. It is nearly masked by the other groups in 
Woodson County. 

The Stanton Limestone, in the Lansing Group, 
forms an escarpment in southeast Woodson County. 
This limestone has stabilized the area north and 
south of a line from Yates Center to Piqua so that the 
landscapes are nearly level or gently sloping. Dennis, 
Kenoma, and Woodson soils are the principal soils in 
this area. Near the Stanton Limestone outcrop are 
Lula, Sogn, and Summit soils that are on short slopes 
of escarpments and on gently sloping ridgetops. 

Smooth chert gravel is in the Olpe soils in the 
extreme southeast corner and in the southwest cor- 
ner of the county. Its origin is believed to be from 
ancient alluvium with an admixture of loess. Smooth, 
rolling hills typify the landscapes in these areas. 

Recent alluvium.—Soils of the flood plains and 
stream terraces of Woodson County formed in recent 
alluvium. The largest areas of recent alluvium are 
along the Neosho River, Verdigris River, and Owl 
Creek. Minor areas extend along Big Sandy Creek 
and Turkey Creek. Osage soils, which formed in 
clayey sediment, are mainly on the flood plains of the 
Neosho River, the Verdigris River, and Turkey Creek. 
Cleora soils, which formed in loamy sediment, are 
mainly on the flood plain along Big Sandy Creek. 
Hepler soils, which formed in loamy sediment, and 
Leanna soils, which formed in clayey sediment, are 
no on the flood plains and stream terraces of Ow] 

reek. 


Climate 


The weathering of rocks is the first step in provid- 
ing a medium in which plants can grow. Climatic 
factors such as moisture, temperature, wind, and air 
play a vital part in the weathering process "and the 
formation of soils. When climatic conditions are 
favorable for plant growth, as they are in Woodson 
County, the processes of soil development continue 
more rapidly. 

The soil mantle that has formed over the bedrock in 
this county continues to be affected by factors of 
climate. Moisture falls in cycles, with wet periods 
followed by dry periods. Precipitation is sufficient to 
leach the fine clay particles from the surface layer of 
some soils and deposit them in a thick clayey layer a 
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Figure 26.—Shale and interbedded sandstone of the Douglas Group. Collinsville and Eram soils formed in this material. 


few inches below the surface. Some soils have slowly 
or very slowly permeable subsoils with mottles that 
suggest seasonal wetness. Excess precipitation causes 
flooding, which affects the development of alluvial 
soils. Geological and accelerated erosion have contrib- 
uted to the development of some upland soils. Some 
soils of the county crack during periods of drought. 

Prevailing temperatures favor the growth of plants 
and animals, replenishing the organic matter of the 
soil. Temperature fluctuation during the winter 
causes freezing and thawing, which alters the soil 
structure. 

A thin layer of windblown deposits (loess) probably 
sifted over this area during soil development. Soil 
blowing presently affects a few soils locally, but it 
plays a minor role in soil development in the county. 

The color of the soils of the county reflects their 
interaction with air that enters the soil. Iron oxida- 
tion causes some well-drained soils to be red, whereas 
iron reduction may cause poorly drained soils to be 
gray. 

Plant and animal life 

Environmental conditions hasten the growth and 

development of plant and animal life in this county. 


The tall grasses have produced a dark-colored surface 
layer in the soils of the county. 


Annual and perennial plants contribute to the or- 
ganic matter of the soil. Microscopic and macroscopic 
animals feed on living and decaying plants that aid 
in decomposition. These animals in turn reproduce, 
live their life cycle, and die, further adding to the 
organic matter in the soil. The most visible signs of 
animal workings are worm holes and casts, crayfish 
burrows, and rodent runs and burrows. The greatest 
influence on the soil comes from organisms that are 
not visible without a microscope. 

Blackjack oak and post oak have influenced the 
soils in areas of the county where they grow. A 
leached subsurface layer above the subsoil and a 
more acid soil has resulted. 


Relief 


Relief influences the formation of soils through its 
effect upon drainage, runoff, erosion, and soil temper- 
ature. Slowed drainage and runoff from nearly level 
and gently sloping areas result in soils that have 
strongly developed profiles. Rapid runoff and some- 
what excessive drainage due to steep slopes result in 
less strongly developed profiles and less thickness 
over rock. Geological and accelerated erosion has 
thinned some soils and thickened others. Soils with 
south- and west-facing slopes warm faster than soils 
with north- and east-facing slopes. 
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Time 


Soils require time for development. Some develop 
faster than others, but the rate of development de- 
pends on the other factors of soil formation. Verdigris 
soils, for example, lack horizon development and are 
considered young soils. Woodson soils, which have 
contrasting soil horizons, are in an advanced stage of 
development. 


Classification of Soils 


Soils are classified so that we can more easily 
remember their significant characteristics. Classifi- 
cation enables us to assemble knowledge about the soils, 
to see their relationship to one another and to the whole 
environment, and to develop principles that help us un- 
derstand their behavior and their response to manipu- 
lation. First through classification, and then through 
use of soil maps, we can apply our knowledge of soils to 
specific fields and other tracts of land. 

The narrow categories of classification, such as 
those used in detailed soil surveys, allow us to orga- 
nize and apply knowledge about soils in managing 
farms, fields, and woodlands; in developing rural 
areas; in engineering work; and in many other ways. 
Soils are placed in broad classes to facilitate study 
and comparison in large areas such as countries and 
continents. 

The system of soil classification currently used was 
adopted by the National Cooperative Soil Survey in 
1965 (12, 15). Because this system is under continual 
study, readers interested in developments of the 
current system should search the latest available 
literature. 


The current system of classification has six cate- 
gories. Beginning with the broadest, these categories 
are order, suborder, great group, subgroup, family, 
and series. In this system the criteria used as a basis 
for classification are soil properties that are observa- 
ble and measurable. The properties are chosen, how- 
ever, so that the soils of similar genesis, or mode of 
origin, are grouped. The same property or subdivision 
of this property may be used in several different 
categories. In table 9, the soil series of Woodson 
County are placed in higher categories of the current 
system. Classes of the current system are briefly 
defined in the following paragraphs. 

ORDER. Ten soil orders are recognized. The prop- 
erties used to differentiate among soil orders are 
those that tend to give broad climatic groupings of 
soils. Three exceptions to this are the Entisols, Histo- 
sols, and Vertisols, which occur in many different 
climates. Each order is named with a word of three or 
four syllables ending in sol (Moll-i-sol). 

Table 9 lists the three soil orders represented in 
Woodson County—Alfisols, Inceptisols, and Mollisols. 

Alfisols are mineral soils that contain horizons of 
accumulated clay. Unlike the Mollisols, they lack the 
dark-colored surface horizon dominated by bivalent 
cations. However, the base saturation of the lower 
horizons is moderate to high. 

Inceptisols are mineral soils that have weakly ex- 
pressed genetic horizons. The surface layer is gener- 
ally lighter in color than in the Mollisols. Inceptisols 
do not have features that reflect soil mixing caused 
by shrinking and swelling. 

Mollisols are mineral soils that have a thick, dark- 
colored surface layer containing colloids dominated 
by bivalent cations. They do not have features that 
reflect soil mixing caused by shrinking and swelling. 


TABLE 9.—Soils classified according to the current system 


Soil Series Family Subgroup Order 
Batés: .222¢2cecesenu5- Fine-loamy, siliceous, thermic _~.---------------- Typic Argiudolls __------------------- Mollisols. 
Clareson ___---------- | Clayey-skeletal, mixed, thermic _-___ Typic Argiudolls  _-------------------- Mollisols. 
Cleora -__--__.-...--.-- Coarse-loamy, mixed, thermic ----- Fluventic Hapludolls __.-------------- Mollisols. 
Collinsville _...-------4 Loamy, siliceous, thermic _-.------ Lithie Hapludolls ____..------.-------- Mollisols. 
Loamy, siliceous, thermic, shallow ~-- Udie Ustochrepts ~.------------------- Inceptisols. 
Fine, mixed, thermic _-____~-------- Aquic Paleudolls _-..----------------- Mollisols. 
Fine, montmorillontic, mesic __------- Typic Natrustolls -.__---.------------- Mollisols. 
Fine, mixed, thermic _.--_.--------- Aquic Argiudolls -_------------------- Mollisols. 
Fine-silty, mixed, thermic -.__-.------------------ Udollie Ochraqualfs ____--------------- Alfisols. 
Fine, montmorillonitic, thermic -_--------------- Vertie Argiudolls _.------------------- Mollisols. 
Fine, mixed, thermic _.------------- Argiaquic Argialbolls Mollisols. 
Fine-silty, mixed, thermic _.-----------~--------- Typic Argiudolls Mollisols. 
Fine-silty, mixed, thermic --._------------------- Typic Argiudolls Mollisols. 
Fine, montmorillonitic, thermic ------------------ Aquic Paleustalfs Alfisols. 
Clayey-skeletal, montmorillonitic, thermic Typie Paleudolls Mollisols. 
Fine, montmorillonitic, thermic _--.------------- Vertic Haplaquolls -_--.--------- Moliisols. 
Fine, mixed, thermic Typic Hapludolls _._------------- Mollisols. 
Sogn ____-.----------- Loamy, mixed, mesic Lithie Haplustolls ___.---------- Mollisols. 
Stephenville --___---- | Fine-loamy, siliceous, thermic ___ Ultic Haplustal fs Alfisols. 
Summit __-_--..----- Fine, montmorillonitic, thermic ----..----------- Vertic Argiudolls Mollisols. 
Verdigris _._-_.--.---- Fine-silty, mixed, thermic ___-.------------------ Cumulie Hapludolls ------------- Mollisols. 
Woodson _____.------- | Fine, mixed, thermic ____...--------------------- Abruptic Argiaquolls Mollisols. 


‘The Hepler soils in this county are taxadjuncts to the Hepler series because they are less acid in the B2 horizon than is defined as 


the range for the Hepler series. 


2The Ringo soils in this county are taxadjuncts to the Ringo series because they have a thicker solum and lack paralithic contact 
with shale bedrock within a depth of 40 inches, as defined for the Ringo series. 
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SUBORDER. Each order is subdivided into suborders 
using those soil characteristics that seem to produce 
classes that have the greatest genetic similarity. The 
suborders are more narrowly defined than are the 
orders. The soil properties used to separate suborders 
are mainly those that reflect either the presence or 
absence of a water table at a shallow depth; so‘l 
climate; the accumulation of clay, iron, or organic 
carbon in the upper solum; cracking of soils caused by 
a decrease in soil moisture; and fine stratification. 
The names of suborders have two syllables. The last 
syllable indicates the order. An example is Udoll (Ud, 
meaning humid or moist, and oil, from Molliso)). 

GREAT GROUP. Soil suborders are separated int 
great groups on the basis of uniformity in the kinds 
and sequence of soil horizons and features. The hori- 
zons used to make separations are those in which 
clay, carbonates, and other constituents have accu- 
mulated or have been removed; and those that have 
pans that interfere with growth of roots, movement 
of water, or both. Some soil features used for compari- 
son are acidity, climate, composition, and color. The 
names of great groups have three or four syllables 
and are made by adding a prefix to the name of the 
suborder. An example is Hapludoll (Hapl, meaning 
simple horizons, ud for moist or humid, and oll, from 
Mollisols). 

SUBGROUP. Great groups are subdivided into 
subgroups, one representing the central (typic) seg- 
ment of the group, and others called intergrades that 
have properties of the group and also one or more 
properties of another great group, suborder, or order. 
Other subgroups may have soil properties unlike 
those of any other great group, suborder, or order. 
The names of subgroups are derived by placing one or 
more adjectives before the name of the great group. 
An example is Typic Hapludoll (a typical Hapludoll). 

FAMILY. Soil families are separated within a 
subgroup primarily on the basis of properties impor- 
tant to the growth of plants or to the behavior of soils 
when used for engineering. Among the properties 
considered are texture, mineralogy, reaction, temper- 
ature, permeability, depth, and consistence. A family 
name consists of a series of adjectives preceding the 
subgroup name. The adjectives are the class names 
for texture, mineralogy, and so on, that are used as 
family differentiae (see table 9). An example is the 
fine, mixed, thermic family of Typic Hapludolls. 


Additional Facts About the County 


Woodson County was established in 1855 by the 
Territorial County Legislature as one of the original 
Kansas counties, These counties all lie south of the 
Kansas River. The boundary was later changed, and 
by 1868 the boundary was fixed as at present. 


Relief 


The relief of Woodson County is typified by several 
east-facing escarpments with rolling or hilly land- 
scapes that generally trend in a northeasterly- 
southwesterly direction. Between these escarpment 


landscapes are broad areas that are nearly level or 
gently sloping. The southwestern part, approximately 
one-third of the county, drains south and west to the 
Verdigris River. The remaining two-thirds drains 
east to the Neosho River. Elevation above sea level 
ranges from about 1,250 feet in the northwest corner 
to about 980 feet in the southeast corner. 


Water 


The local water supply comes from ground water, 
surface impoundments, and streams. Ground water 
for livestock and domestic use is usually not reliable. 
Wells yield an estimated 1 to 10 gallons per minute, 
except in stream valleys, where they yield an average 
of about 10 to 100 gallons per minute (6). 

Ponds built for stoeckwater and domestic uses are 
more dependable. Many such ponds have been built 
throughout the county. The larger streams are a 
reliable source of water, but smaller streams dry up 
during droughts. Rural water districts are supplying 
water to farmers in some areas of the county. 

There are three large lakes in the county. Toronto 
Reservoir, a U.S. Army Corps of Engineers project, is 
the largest. It has 2,800 surface acres, mostly in 
Woodson County. It is used mainly for flood control 
and recreation. Lake Fegan, a state lake, has about 
130 surface areas. It is used mainly for recreation. 
Yates Center Reservoir has about 100 surface acres 
and is used mainly for supplying water to the city of 
Yates Center, as well as for recreation. 


Climate’ 


The climate of Woodson County is typically conti- 
nental, as would be expected from its location in the 
interior of a large land mass in the middle latitudes. 
Such climates are characterized by large diurnal and 
annual variations in temperature. This feature of the 
climate applies to all of Kansas and to much of the 
area between the Rocky Mountains and the Applachian 
Mountains. 

Woodson County lies on the border between the 
humid and subhumid climates, according to Thorn- 
thwaite (73). In this classification, the term implies 
that precipitation exceeds evapotranspiration and the 
surplus goes into runoff and ground-water recharge. 
A moist subsoil is present in these regions. Woodson 
County is far enough east to be out of the rain 
shadow of the Rocky Mountains. Moisture-laden air 
currents from the Gulf of Mexico frequent southeast 
Kansas, making it the wettest part of the state (9). 

Climatological records have been kept at Toronto 
and Yates Center since the 1890’s. Since these records 
are not on the tapes of the Weather Data Library of 
the Kansas Agricultural Experiment Station, the 
data in table 10 are from nearby Iola in Allen County. 
These data adequately represent the climate of Wood- 
son County. 


® By L. DEAN BARK, climatologist, Kansas Agricultural 
Experiment Station, Manhattan, Kansas. 
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TABLE 10.—Temperature and precipitation 
(Data from Iola, Kansas] 
Temperature Precipitation 
Two years in 10 will have One year in 10 
about 4 days with—? will have3— 
Month Average Average — Average 
daily daily Maximum Minimum monthly 
maximum! |] minimum! temperature temperature total) 

equal to equal to 

or higher or lower 

than— than— 

to °K °F a Inches Inches tnehes 

January ___...------- 42.7 22.1 62.8 4.3 1.16 0.23 2.24 
February - 48.1 26.5 67.3 9.3 1.18 0.13 2.51 
March _ 56.6 33.2 77.3 15.8 2.24 0.91 4,52 
April ..- 70.0 46.1 83.5 31.4 3.94 1.95 7.30 
May ___ 78.0 55.6 88.5 42.7 4,86 1.98 7.91 
JUNG 222d teed 86.2 64.6 98.2 54.1 5.59 1.66 8.46 
JULY S cits eee oe lcs 91.4 68.5 103.6 59.7 4.78 0.66 7.74 
AMipust,consen ano se ove es sesso 91.3 67.2 102.8 57.4 3.28 0.77 6.73 
September _.___-------------------- ui 82.9 58.7 97.6 45.1 5.24 1.23 9,25 
October 2252-26) esse se 72.8 48.4 87.7 33.8 2.85 0.65 6.39 
November __.____----_---_---___------ 57.2 35.2 73.1 19.1 1.63 0.15 4.68 
DeGem be coco de memneceewee 45.6 26.2 63.4 10.7 1.82 0.27 2.64 
Year: <.2.62ice soos ss ce ensw uses 68.7 46.1 104.0 -3.0 | 38.07 27.41 51.14 


1 Period of record: 1941-70. 
2 Period of record: 1931-60. 
3 Period of record: 1911-70. 


Precipitation totals for the year in Woodson County 
average 37 to 38 inches, among the highest in the 
state. Over 70 percent of this annual total occurs in 
the growing season, April through September. Meas- 
urable amounts of precipitation occur on about 90 
days of the year. Precipitation is fairly evenly distrib- 
uted through the April-September period with the 
exception of August, which is the driest month of that 
season. Although the normal precipitation totals are 
adequate for crop production almost every year, the 
distribution can sometimes be erratic. It is not 
uncommon to have two and three weeks of dry weather 
between showers. These dry spells produce stress 
conditions in cultivated crops, native pastures, and 
meadows. 


Most of the annual precipitation totals come from 
convective shower activity. Huge thunderstorms 
move across the county, usually in the evening or 
during the night, accounting for most of the sum- 
mer precipitation. Rain from these storms is generally 
intense and of short duration. The intensity is great 
enough that runoff is a regular occurrence. Measures 
must be taken to slow down the runoff and conserve 
moisture. Twelve percent of the rains each year are 
more than 1 inch, and several are more than 3 inches. 
Fifty-five percent of the rains are less than 0.25 inch and 
contribute little to the moisture budget (4). 


Snowfall is light in southern Kansas. Woodson 
County averages about 12 to 14 inches of snow per 
year. Snows are most frequent in January and Febru- 
ary, but March and December also have snow fre- 
quently. In general, snow seldom remains on the 
ground more than 1 or 2 days from a particular 
storm. On the average, less than 20 days of the year 
have snow cover. Blizzards are infrequent and of 
short duration. 


Temperature ranges are large in a continental 
climate. Annual extremes generally range from near 
zero to above 100 degrees. These extremes are of 
short duration and are not of great importance to 
the overall climate. The average temperature shown 
in table 10 illustrates the rather short transition 
seasons of spring and fall that occur in Kansas. 
Winter is from December through February, and 
winter temperatures average in the 30’s. Summer 
conditions with warm temperatures necessary for plant 
growth continue from late April into early October. 
The average growing season (the period between 
freezes in spring and fall) is 195 days in Woodson 
County. At Toronto, in southwest Woodson County, 
March 15, 1910, is the earliest date of the last freeze 
in the spring, and May 15, 1907, is the latest the 
temperature reached 32° F. September 26, 1912, is the 
ealiest date in the fall the temperature reached 
32° F, and November 11, 1946, is the latest it reached 
32° F. Truck garden and orchard crops are occasion- 
ally damaged by late spring freezes. Corn is frozen 
back occasionally. The probabilities of freezes in the 
spring and fall are given in table 11 (). 

The prevailing wind direction is southerly except 
in January and February, when northerly winds are 
more frequent. Winds in southeast Kansas are gener- 
ally lighter than those in the western part of the state. 
Winds are strongest in spring. 

Tornadoes and severe windstorms occur occasion- 
ally in Woodson County. This area of Kanas is nearest 
the region of maximum tornado occurrence, located 
in east-central Oklahoma. These storms are usually 
local in extent and of short duration, so that risk is 
small. Hail oceurs during the warmest part of the 
year, but it is infrequent and also of local extent. 
Woodson County is in the part of Kansas that has a 
risk of hail. 
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TABLE 11.—Probabilities of last freezing temperatures in spring and first in fall 
(Data for central Woodson County (2)] 


Dates for stated probability and temperature 


Probability 
16°F 20°F 24°F 28°F 32°F 
or lower or lower or lower or lower or lower 

Spring: , 

lyearin10laterthan _______-_-__-__- March 24 April 1 April 6 April 15 April 27 

2 years in 10 later than March 18 March 26 April 1 April 10 April 22 

5 years in 10 later than __.____________J March 6 March 16 March 23 March 31 April 12 
Fall: 

1 year in 10 earlier than November 18 November 8 October 26 October 17 October 10 

2 years in 10 earlier than November 24 November 13 October 31 October 22 October 14 

5 years in 10 earlier than December 5 November 24 November 9 October 31 October 24 


Droughts are not uncommon in southeastern Kan- 
sas. For the period 1931 through 1968, droughts, 
classified as mild, moderate, severe, or extreme, were 
recorded during 175 months (5). Severe or extreme 
drought periods occurred in 71 months, or 16 percent 
of the total period. This figure is undoubtedly high, 
since the period for the study cited above was se- 
lected in order to compare the well-known droughts of 
the 1930’s and 1950’s. A longer period of study would 
reduce this percentage. The drought period from 1952 
to 1957 had severe and extreme ratings for 44 
months, making it the worst on record from a meteor- 
ological point of view. 


Farming 


Tall prairie grasses orginally covered most of Wood- 
son County. Deciduous trees grow on the bottom 
lands of the larger streams. Farming has developed 
through the raising of livestock, mainly beef cattle, 
and the growing of cash crops. In 1967, about 116,000 
acres were in cropland, and 142,500 acres were in 
native grasses (76). 

Cropping trends have changed during the past 40 
to 50 years. In the period 1921 through 1930, the 
average acreage planted to sorghum was about 10,000 
acres; corn, about 3200 acres; wheat, about 9,000 
acres; oats, about 10,000 acres; and soybeans, negli- 
gible. In 1970, sorghum acreage increased to about 
24,000 acres, corn decreased to about 5,000 acres, 
wheat increased to about 11,000 acres, oats decreased 
to about 2,000 acres, and soybeans increased to 
about 20,000 acres (7, 8). 

Beef cattle outnumber all other livestock. In 1970, 
there were about 54,000 beef cattle in the county (7, 8). 
There is one large feedlot and several small feedlots. 
Hog production is increasing. Sheep and chicken pro- 
duction fluctuates from year to year. 


Natural Resources 


Small oil fields are scattered over the county. The 
largest is in the northwest corner. Vermiculite is 
mined in the south-central part of the county. Lime- 
stone is crushed for agricultural lime and for road- 
surfacing material at several places in the county. 
Small areas of gravel are mined in the southeast and 
southwest parts of the county. 


Transportation 


Two major highways transect the county. U.S. 
Highway 75 extends north-south and U.S. Highway 
54 east-west through the center of the county. State 
Highway 15 passes through Toronto. Most county 
roads have gravel surfacing, and a few are paved. 

The Missouri Pacifie Railroad passes north-south 
and east-west through the county. It follows the same 
general route as the two U.S. highways. It services 
the town of Toronto, Yates Center, and Piqua. A spur 
track also runs south from Piqua. 

The chief grain-handling and storage facilities are 
in Yates Center, Piqua, and Toronto. These towns 
and Neosho Falls provide general trading facilities. 


Literature Cited 


(1) American Association of State Highway [and Transportation] 
Officials. 1961. Standard specifications for highway materials 
and methods of sampling and testing. Ed. 8, 2 vol., illus. 

(2) Bark, L. Deane. 1959. When to expect late-spring and early- 
fall freezes in Kansas. Kans. State Univ. of Agric. and Appl. 
Sci. Kans. Agric. Exp. Sta. Bull. 415, 28 pp., illus. 

(3) —————-.. 1961. Rainfall patterns in Kansas. Kans. State 
Univ. of Agric. and Appl. Sci., Kans. Agric. Situation Repr. 
No. 9, 44 pp., illus. 

——-, 1963. Chances for precipitation in Kansas. Kans. 
State Univ. of Agric. and Appl. Sci, Kans. Agric. Exp. Sta. 
Bull. 461, 83 pp., illus. 

(5) Brown, Merle J., and Bark, L. Deane. 1971. Drought in 

Kansas. Kans. State Univ. of Agric. and Appl. Sci., Kans. 

Agric. Exp. Sta. Bull. 547, 12 pp., illus. 

Bureau of Reclamation and Kansas Water Resources Board. 

1971. Water for the future of Kansas. Bureau of Reclamation, 

Regions 5 and 7, in cooperation with the Kansas Water 

Resources Board, 11 pp., illus. 

(7) Kansas State Board of Agriculture. 1970-71. Kansas agricul- 
ture, 54th annual report. 224 pp., illus. 
(8) —————.. 1970-71. Farm facts. 96 pp., illus. 
(9) Klingelbiel, A. A., and Montgomery, P. H. 1961. Land capa- 
bility classification. U.S. Dep. Agric. Handb. 210, 21 pp. 

(10) Moore, Raymond C., Frye, John C., Jewett, J. M., Lee, Wal- 
lace, and O’Connor, Howard G. 1951. The Kansas rock column. 
Bull. 89, 128 pp., illus. - 

(11) Ponlena Cement Association. 1962. PCA soil primer, 52 pp., 
illus. 

(12) Simonson, Roy W. 1962. Soil classification in the United 
States. Sci. 137: 1027-1034. 

(13). Thornthwaite, C. W. 1941. Atlas of climatic types in the 
United States, 1900-1939. U.S. Dep. Agric., Misc. Publ. No. 
421, 55 pp., illus. 

(14) United States Department of Agriculture. 1951. Soil survey 
manual, U.S. Dep. Agric. Handb. No. 18, 503 pp., illus. 


(4) 


ae 


(6 


66 SOIL SURVEY 


(15) —————. 1960. Soil classification, a comprehensive system, 
7th approximation. 265 pp., illus. (Supplements issued in 
March 1967 and September 1968) 

(16) ——————. 1969. Kansas conservation needs inventory. 191 
pp., illus. 

(17) United States Department of Defense. 1968. Unified soil 
classification system for roads, airfields, embankments and 
foundations. MIL-STD-619B, 30 pp., illus. 


Glossary 


Alluvium. Soil material, such as sand, silt, or clay, that has been 
deposited on land by streams. 

Caleareous soil. A soil containing enough calcium carbonate 
(often with magnesium carbonate) to effervesce (fizz) visibly 
when treated with cold, dilute hydrochloric acid. 

Clay. As a soil separate, the mineral soil particles less than 0.002 
millimeter in diameter. As a soil textural class, soil material 
that is 40 percent or more clay, less than 45 percent sand, and 
less than 40 percent silt. 

Clay film. A thin coating of clay on the surface of the soil 
aggregate. Synonyms: clay coat, clay skin. 

Cobblestone. A rounded or partly rounded fragment of rock, 3 to 
10 inches in diameter. 

Concretions. Grains, pellets, or nodules of various sizes, shapes, 
and colors consisting of concentrations of compounds, or of 
soil grains cemented together. The composition of some con- 
cretions is unlike that of the surrounding soil. Calcium car- 
bonate and iron oxide are examples of material commonly 
found in concretions. 

Consistence, soil. The feel of the soil and the ease with which a 
lump can be crushed by the fingers. Terms commonly used to 
describe consistence are— 

Loose.—Noncoherent when dry or moist; does not hold together 
in a mass. 

Friable.-—When moist, crushes easily under gentle pressure 
between thumb and forefinger and can be pressed together 
into a lump. 

Firm.—When moist, crushes under moderate pressure between 
thumb and forefinger, but resistance is distinctly noticea- 
ble. 

Plastic.—When wet, readily deformed by moderate pressure but 
can be pressed into a lump; will form a “wire” when rolled 
between thumb and forefinger. 

Sticky.—When wet, adheres to other material, and tends to 
stretch somewhat and pull apart, rather than to pull free 
from other material. 

Hard.—When dry, moderately resistant to pressure; can be 
broken with difficulty between thumb and forefinger. 

Soft.—When dry, breaks into powder or individual grains under 
very slight pressure. 

Cemented.—Hard and brittle; little affected by moistening. 

Effluent. The outflow of water from a subterranean storage 
ea The term is also used in reference to gases and other 
liquids. 

Ghayelly soil material. From 15 to 50 percent of material, by 
volume, consists of rounded or angular rock fragments that 
are not prominently flattened and are up to 3 inches in 
diameter. 

Gleyed soil. A soil in which waterlogging and lack of oxygen have 
caused the material in one or more horizons to be neutral 
gray in color. The term “gleyed” is applied to soil horizons 
with yellow and gray mottling caused by intermittent water- 
logging. 

Horizon, soil. A layer of soil, approximately parallel to the 
surface, that has distinct characteristics produced by soil- 
forming processes. These are the major horizons: 

O horizon.—The layer of organic matter on the surface of a 
mineral soil. This layer consists of decaying plant residues. 

A horizon.—The mineral horizon at the surface or just below an 
O horizon. This horizon is the one in which living orga- 
nisms are most active and therefore is marked by the 
accumulation of humus. The horizon may have lost one or 
more of soluble salts, clay, and sesquioxides (iron and 
aluminum oxides). 

B horizon.—The mineral horizon below an A horizon. The B 
horizon is in part a layer of change from the overlying A to 


the underlying C horizon. The B horizon also has distinc- 
tive characteristics caused (1) by accumulation of clay, 
sesquioxides, humus, or some combination of these; (2) 
by prismatic or blocky structure; (8) by redder or stronger 
colors than the A horizon; or (4) by some combination of 
these. Combined A and B horizons are usually called the 
solum, or true soil. If a soil lacks a B horizon, the A horizon 
alone is the solum. 

C horizon.—The weathered rock material immediately beneath 
the solum. In most soils this material is presumed to be like 
that from which the overlying horizons were formed. If the 
material is known to be different from that in the solum, a 
Roman numeral precedes the letter C. 

R layer.—Consolidated rock beneath the soil. The rock usually 
underlies a C horizon but may be immediately beneath an 
A or B horizon. 

Igneous rock. Rock that has been formed by the cooling of molten 
mineral material. Examples: Granite, syenite, diorite, and 
gabbro. 

Loess. Fine-grained material, dominantly of silt-sized particles, 
that has been deposited by wind. 

Mottling, soil. Irregularly marked with spots of different colors 
that vary in number and size. Mottling in soils usually 
indicates poor aeration and lack of drainage. Descriptive 
terms are as follows: abundance-few, common, and many; 
size—fine, medium, and coarse; and contrast—faint, distinct, 
and prominent. The size measurements are these: fine, less 
than 5 millimeters (about 0.2 inch) in diameter along the 
greatest dimension; medium, ranging from 5 millimeters to 15 
millimeters (about 0.2 to 0.6 inch) in diameter along the 
greatest dimension; and coarse, more than 15 millimeters 
(about 0.6 inch) in diameter along the greatest dimension. 

Organic matter. A general term for plant and animal material, in 
or on the soil, in all stages of decomposition. Readily decom- 
posed organic matter is often distinguished from the more 
stable forms that are past the stage of rapid decomposition. 

Parent material. Disintegrated and partly weathered rock from 
which soil has formed. 

Permeability. The quality that enables the soil to transmit water 
or air. Terms used to describe permeability are as follows: 
very slow, slow, moderately slow, moderate, moderately rapid, 
rapid, and very rapid. 

Profile, soil. A vertical section of the soil through all its horizons 
and extending into the parent material. 

Reaction, soil. The degree of acidity or alkalinity of a soil, 
expressed in pH values. A soil that tests to pH 7.0 is precisely 
neutral in reaction because it is neither acid nor alkaline. An 
acid, or “sour,” soil is one that gives an acid reaction; and 
alkaline soil is one that is alkaline in reaction. In words, the 
degrees of acidity or alkalinity are expressed thus: 


Extremely acid ______--___ 
Very strongly acid 
Strongly acid 
Medium acid _____________ 
Slightly acid 
Neutral 
Mildly alkaline __ 
Moderately alkaline 
Strongly alkaline ______________ 
Very strongly alkaline 


Sand. Individual rock or mineral fragments in a soil that range in 
diameter from 0.05 to 2.0 millimeters. Most sand grains 
consist of quartz, but they may be of any mineral composi- 
tion. The textural class name of any soil that contains 85 
percent or more sand and not more than 10 percent clay. 

Silt. Individual mineral particles in a soil that range in diameter 
from the upper limit of clay (0.002 millimeter) to the lower limit 
of very fine sand (0.05 millimeter). Soil of the silt textural class 
is 80 percent or more silt and less than 12 percent clay. 

Slickspots. Small areas in a field that are slick when wet because 
they contain excess exchangeable sodium, or alkali. 

Solum. The upper part of a soil profile, above the parent material, 
in which the processes of soil formation are active. The solum 
in mature soil includes the A and B horizons. Generally, the 
characteristics of the material in these horizons are unlike 
those of the underlying material. The living roots and other 
plant and animal life characteristic of the soil are largely 
confined to the solum. 
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Structure, soil. The arrangement of primary soil particles into 


compound particles or clusters that are separated from ad- 
joining aggregates and have properties unlike those of an 
equal mass of unaggregated primary soil particles. The prin- 
cipal forms of soil structure are—platy (laminated), prismatic 
(vertical axis of aggregates longer than horizontal), columnar 
(prisms with rounded tops), blocky (angular or subangular), 
and granular. Structureless soils are either single grained 
(each grain by itself, as in dune sand) or massive (the parti- 
cles) adhering together without any regular cleavage, as in 
many claypans and hardpans). 


Subsoil. Technically, the B horizon; roughly, the part of the solum 


below plow depth. 


Substratum. Technically, the part of the soil below the solum. 


Surface soil. The soil ordinarily moved in tillage, or its equivalent 


in uncultivated soil, about 5 to 8 inches in thickness. The 
plowed layer. 


Texture, soil, The relative proportions of sand, silt, and clay 


particles i in a mass of soil. The basic textural classes, in order 
of increasing proportion of fine particles, are sand, loamy 
sand, sandy loam, loam, silt loam, silt, sandy clay loam, clay 
loam, silty clay loam, sandy clay, silty clay, and clay. The 
sand, loamy sand, and sandy loam Spore may be further 
divided by specifying “ coarse,” “fine,” or “very fine.” 


Tilth, soil. The condition of the soil in Plan to the growth of 


plants, especially soil structure. Good tilth refers to the 
friable state and is associated with high noncapillary porosity 
and stable, granular structure. A soil in poor tilth is nonfria- 
ble, hard, nonaggregated, and difficult to till. 


GUIDE TO MAPPING UNITS 


For a complete description of a mapping unit, read both the description of the mapping unit and the description 
of the soil series to which the mapping unit belongs. Management of the soils for crops is given in the 
section "Descriptions of the Soils." Dashes indicate that the mapping unit was not assigned to a woodland 
suitability group. Other information is given in tables as follows: 


Acreage and extent, table 1, page 9. Use of soils for recreation, table 5, page 45. 
Predicted yields, table 2, page 34. Engineering uses of the soils, tables 6, 7, 
Use of soils for wildlife, table 4, page 42. and 8, pages 46 through 57. 
Capability Woodland 
unit Range site suitability 
group 
Map Cae fe. ee 
symbol Mapping unit Page Symbol Name Page | Number Page 
Bb Bates loam, 1 to 4 percent slopes-------- 10 IIe-2 Loamy Upland 40 a= -- 
Be Bates loam, 4 to 7 percent slopes-------- 10 TIlTe-2 Loamy Upland 40 --- ald 
Ca Clareson-Sogn complex, 1 to 8 percent 
slopes--------------------------------- 11 VIe-2 =| ---------------- -- --- -- 
Clareson part------------------------ Shallow Flats 41 oo aS 
Sogn part----+------------------------ te Shallow Limy 41 == abel 
Cd Cleora fine sandy loam------------------- 12 IIw-1 Loamy Lowland 40 202 35 
Da Darnell-Niotaze complex, 25 to 45 
percent slopes~------------------------- IS VIIs-1 | ---------------- -- oro =5 
Darnell part------------------------- = fo were nee Shallow Savannah 41 $d2 37 
Niotaze part------------------------- nd Savannah 41 5r2 37 
Dd Dennis silt loam, 1 to 3 percent slopes-- 14 Ile-1 Loamy Upland 40 ans ed 
De Dennis silt loam, 3 to 6 percent slopes-- 15 Iile-1 Loamy Upland 40 =-= 2 
DE Dennis silty clay loam, 1 to 3 percent 
slopes, eroded------------------------- 15 Ille-4 Clay Upland 40 a == 
Dg Dennis and Eram soils, 3 to 7 percent 
slopes, eroded------------------------- 15 IVe-1 Clay Upland 40 ans =o 
Dw Dwight silt loam, 0 to 2 percent slopes-- 16 IVs-1 Claypan 40 =s- = 
Eb Eram silty clay loam, 1 to 4 percent 
slopes--------------------------------- 17 IIIe-5 Clay Upland 40 --- _ 
Ec Eram silty clay loam, 4 to 7 percent 
slopes--------------------------------- 17 IVe-1 Clay Upland 40 => => 
Ex Eram-Collinsville complex, 4 to 25 
percent slopes----~--------------------- 17 VIe-2 =| ---------------- =< oo- ao 
Eram part-----------+---------------- ee Clay Upland 40 ae _ 
Collinsville part-------------------- a Shallow Sandstone 41 =s- “= 
Ha Hepler silt loam------------------------- 18 IIw-3 Loamy Lowland 40 3w2 37 
Ka Kenoma silt loam, 1 to 2 percent slopes-- 19 IITe-3 Clay Upland 40 --- =S 
Ko Kenoma-Olpe complex, 2 to 7 percent 
slopes--------------------~------------ 20 IVe-l | ---------------- =e es a= 
Kenoma part-------------------------- re Clay Upland 40 a _ 
Olpe part---------------------------- oe Loamy Upland 40 --- -- 
Kw Kenoma and Woodson soils, 1 to 3 percent 
slopes, eroded------------------------- 20 IVe-2 Clay Upland 40 --- -- 
La Leanna silt loam------------------------- 21 IIw-2 Clay Lowland 39 3w2 37 
Lb Lula silt loam, 0 to 2 percent slopes---- 22 Ile-3 Loamy Upland 40 woo = 
Ld Lula-Dwight complex, 0 to 2 percent 
slopeS-------------+----------+----+----- 22 IIIe-6 | ---------------- -- ae lial 
Lula part---------------------------- es Loamy Upland 40 --- =s 
Dwight part-------------------------- en Claypan 40 --- -- 
Ma Mason silt loam-------------------------- 23 I-1 Loamy Lowland 40 301 36 
Ns Niotaze-Stephenville complex, 4 to 25 
percent slopes------------------------- 24 VIe-1 Savannah 41 eae -- 
Niotaze part------------------------- -- fo weenne- | e--------------- -- Sr2 37 
Stephenville part-------------------- i -- Sdl 37 


Map 
symbol 


Od 
Og 
Os 
Re 


Rd 


Sa 
Sd 
Se 
Va 


Ve 
Wa 


GUIDE TO MAPPING UNITS--Continued 


Mapping unit 


Olpe soils, 4 to 15 percent slopes------- 
Osage silty clay------------------------- 
Osage silty clay loam-------------------- 
Ringo silty clay loam, 4 to 7 percent 
slopes--------------------------------- 


Sogn part---------------------------- 
Stephenville fine sandy loam, 1 to 4 
percent slopes------------------------- 
Summit silty clay loam, 1 to 4 percent 
slopes--------------------------------- 


slopes-----<-------2------5---44--0-5-- 
Verdigris silt loam---------------------- 
Verdigris soils, channeled--------------- 
Woodson silt loam, 0 to 2 percent slopes- 
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Capability 


unit 


Symbol 


VIe-2 
IIIw-1 
TIw-2 


Woodland 
Range site suitability 
group 
Name Page | Number Page 
Loamy Upland 40 + -- 
Clay Lowland 39 5w3 37 
Loamy Lowland 40 4w2 37 
Clay Upland 40 --- -- 
Clay Upland 40 --- -- 
Shallow Limy 41 --- ss 
Savannah 41 Sd1 37 
Loamy Upland 40 --- -- 
Loamy Upland 40 --- -- 
Loamy Lowland 40 302 36 
Loamy Lowland 40 302 36 
Clay Upland 40 --- -- 


NRCS Accessibility Statement 


This document is not accessible by screen-reader software. The Natural 
Resources Conservation Service (NRCS) is committed to making its information 
accessible to all of its customers and employees. If you are experiencing accessibility 
issues and need assistance, please contact our Helpdesk by phone at 
1-800-457-3642 or by e-mail at ServiceDesk-F TC @ftc.usda.gov. For assistance with 
publications that include maps, graphs, or similar forms of information, you may also 
wish to contact our State or local office. You can locate the correct office and phone 
number at http://offices.sc.egov.usda.gov/locator/app. 

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its 
programs and activities on the basis of race, color, national origin, age, disability, and 
where applicable, sex, marital status, familial status, parental status, religion, sexual 
orientation, genetic information, political beliefs, reprisal, or because all or a part of an 
individual’s income is derived from any public assistance program. (Not all prohibited 
bases apply to all programs.) Persons with disabilities who require alternative means 
for communication of program information (Braille, large print, audiotape, etc.) should 
contact USDA's TARGET Center at (202) 720-2600 (voice and TDD). To file a 
complaint of discrimination write to USDA, Director, Office of Civil Rights, 1400 
Independence Avenue, S.W., Washington, D.C. 20250-9410 or call (800) 795-3272 
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and 
employer. 
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SYMBOL 


Bb 
Bc 


Ca 
Cd 


Da 
Dd 
De 
Of 

De 
Ow 


Eb 
Ec 
Ex 


Ha 
Ka 


Ko 
Kw 


SOIL LEGEND 


NAME 


Bates loam, 1 to 4 percent slopes 
Bates loam, 4 to 7 percent slopes 


Clareson-Sogn complex, 1 to 8 percent slopes 
Cleora fine sandy loam 


Darnell-Niotaze complex, 25 to 45 percent slopes 
Dennis silt loam, 1 to 3 percent slopes 

Dennis silt loam, 3 to 6 percent slopes 

Dennis silty clay loam, 1 to 3 percent slopes, eroded 
Dennis and Eram soils, 3 to 7 percent slopes, eroded 
Dwight silt loam, 0 to 2 percent slopes 


Eram silty clay loam, 1 to 4 percent slopes 
Eram silty clay loam, 4 to 7 percent slopes 
Eram-Collinsville complex, 4 to 25 percent slopes 


Hepler silt loam 

Kenoma silt loam, 1 to 2 percent slopes 
Kenoma-Olpe complex, 2 to 7 percent slopes 

Kenoma and Woodson soils, 1 to 3 percent slopes, eroded 
Leanna silt loam 

Lula silt loam, 0 to 2 percent slopes 

Lula-Dwight complex, 0 to 2 percent slopes 

Mason silt loam 

Niotaze-Stephenville complex, 4 to 25 percent slopes 
Olpe soils, 4 to 15 percent slopes 

Osage silty clay 

Osage silty clay loam 


Ringo silty clay loam, 4 to 7 percent slopes 
Ringo-Sogn complex, 4 to 15 percent slopes 


Stephenville fine sandy loam, 1 to 4 percent slopes 
Summit silty clay loam, 1 to 4 percent slopes 
Summit silty clay loam, 4 to 7 percent slopes 


Verdigris silt loam 
Verdigris soils, channeled 


Woodson silt loam, 0 to 2 percent slopes 


Each publication symbol consists of 2 letters and neither slope nor erosion 
is shown as part of the symbol. 


WOODSON COUNTY, KANSAS 


CULTURAL FEATURES 


BOUNDARIES 
National, state or province 
County or parish 
Minor civil division 
Reservation (national forest or park, 
state forest or park, 
and large airport) 
Land grant 
Limit of soil survey (label) 
Field sheet matchline & neatline 
AD HOC BOUNDARY (label) 
Small airport, airfield, park, oilfield, 
cemetery, or flood pool 
STATE COORDINATE TICK 
LAND DIVISION CORNERS 
(sections and land grants) 
ROADS 
Divided (median shown 
if scale permits) 
Other roads 
Trail 
ROAD EMBLEMS & DESIGNATIONS 
Interstate 
Federal 
State 
County, farm or ranch 
RAILROAD 
POWER TRANSMISSION LINE 


(normally not shown) 


PIPE LINE 
(normally not shown! 


FENCE 

(normally not shown) 
LEVEES 

Without road 

With road 

With railroad 
DAMS 

Large (to scale) 

Medium or small 
PITS 


Gravel pit 


Mine or quarry 


KANSAS AGRICULTURAL EXPERIMENT STATION 


CONVENTIONAL AND SPECIAL 
SYMBOLS LEGEND 


MISCELLANEOUS CULTURAL FEATURES 
Farmstead, house 
(omit in urban areas) 


Church 


School 
Indian 
Mound 
Indian mound (label) a 


Tower 
Located object (label) 


GAS 
Tank (label) e 


Wells, oil or gas 
Windmill 


Kitchen midden 


WATER FEATURES 
DRAINAGE 
Perennial, double line 
Perennial, single line 
Intermittent 
Drainage end 
Canals or ditches 
Double-line (label) 
Drainage and/or irrigation 
LAKES. PONDS AND RESERVOIRS 
Perennial 
Intermittent 
MISCELLANEOUS WATER FEATURES 
Marsh or swamp 
Spring 
Well, artesian 
Well, irrigation 


Wet spot 


SPECIAL SYMBOLS FOR 


SOIL SURVEY 


SOIL DELINEATIONS AND SYMBOLS 
ESCARPMENTS 
Bedrock 


(points down slope) 
Other than bedrock 


(points down slope) 
SHORT STEEP SLOPE 
GULLY 
DEPRESSION OR SINK 
SOIL SAMPLE SITE 
(normally not shown) 
MISCELLANEOUS 
Blowout 
Clay spot 
Gravelly spot 
Gumbo, slick or scabby spot (sodic) 
Dumps and other similar 
non soil areas 
Prominent hill or peak 
Rock outcrop 
(includes sandstone and shale) 
Oil waste area 
Sandy spot 
Severely eroded spot 
Slide or slip (tips point upslope) 
Stony spot, very stony spot 


Borrow pit 


Fill area 
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